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Title: TRiaCLir BENZftZEPINE VftSQP?.£g£IN 

1. Fisld c£ the Inventipn 

This invention relates to new tricyclic non- 
peptide vasopressin antagonists which are useful in 
treating conditions where decreased vasopressin levels 
are desired, such as in congestive heart failure, in 
disease conditions with excess renal water reabscrption 
and in conditions with increased vascular resistance and 
coronary vasoconstriction. 

2. Background of thP Tnvpnrinn 

Vasopressin is released from the posterior 
pituitary either in response to increased plasma 
osmolarity detected by brain osmoreceptors cr decreased 
blood volume and blood pressure sensed by low-pressure 
volume receptors and arcerial baroreceptors . The 
hormone exerts its action through two well defined 
receptor subtypes: vascular Vi and renal epithelial V2 
receptors. Vasopressin-induced antidiuresis, mediated 
by renal epithelial V2 receptors, helps to maintain 
normal plasma osmolarity , blood volume and blood 
pressure. 

Vasopressin is involved in some cases of 
congestive heart failure where peripheral resistance is 
increased. Vi antagonists may decrease systemic 
vascular resistance, increase cardiac output and prevent 
vasopressin induced coronary vasoconstriction. Thus, in 
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conditions with vasopressin induce increases in total 
peripheral resistance and altered local blood flow, Vi- 
^ antagonists may be therapeutic agents, Vi antagonists 

may decrease blood pressure, induced hypotensive effects 
and thus be therapeutically useful in treatment of some 
types of hypertension. 

The blockage of V2 receptors is useful in 
treating diseases characterized by excess renal 
reabsorption of free water. Antidiuresis is regulated 
by the hypothalamic release of vasopressin (antidiuretic 
hormone) which binds to specific receptors on renal 
collecting tubule cells. This binding stimulates 
adenylyl cyclase and promotes the cAMP-mediated 
incorporation of water pores into the luminal surface of 
these cells. V2 antagonists may correct the fluid 
retention in congestive heart failure, liver cirrhosis, 
nephritic syndrome, central nervous system injuries, 
lung disease and hyponatremia. 

Elevated vasopressin levels occur in 
congestive heart failure which is more common in older 
patients with chronic heart failure. In patients with 
hyponatremic congestive heart failure and elevated 
vasopressin levels, a V2 antagonist may be beneficial in 
promoting free water excretion by antagonizing the 
action of antidiuretic hormone, On the basis of 
biochemical and pharmacological effects of the hormone, 
antagonists of vasopressin are expected to be 
therapeutically useful in the treatment and/ or 
prevention of hypertension, cardiac insufficiency, 
coronary vasospasm, cardiac ischemia, renal vasospasm, 
liver cirrhosis, congestive heart failure, nephritic 
syndrome, brain edema, cerebral ischemia, cerebral 
hemorrhage-stroke, thrombosis -bleeding and abnormal 
states of water retention. 

The following prior art references describe 
peptide vasopressin antagonists: M. Manning et al.. 



20 
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J. Med , chem . . li, 382(1992); M. Manning et al., J. Med . 
chem . . 35 , 3895(1992); H. Gavras and B. Lanunek, 
U.S. Patent 5,070,187 (1991); M. Manning and 
W.H. Sawyer, U.S. Patent 5,055,448(1991) F.E. Ali, 
U.S. Patent 4,766,108(1988); R.R. Ruffolo et al,. Drug . 
News and Porspective . 4(4), 217, (May) (1991) . P.D. 
Williams et al., have reported on potent hexapeptide 
oxytocin antagonists [jl. Med , chem . . 22,^ 3905(1992)] 
which also exhibit weak vasopressin antagonist activity 
in binding to Vi and V2 receptors. Peptide vasopressin 
antagonists suffer from a lack of oral activity and many 
of these peptides are not selective antagonists since 
they also exhibit partial agonist activity. 

Non-peptide vasopressin antagonists have 
recently been disclosed, Y. Yamamura et al., ^ci^nc^ . 
251, 579(1991); Y. Yamamura et al., fir. i. Pharmacol . 
105, 787(1992); Ogawa et al., (Otsuka Pharm Co., LTD.) 
EP 0514667-Al; EPO 382185-A2; WO9105549 and 
U.S. 5, 258, 510; WO 9404525 Yamanouchi Pharm. Co. , Ltd. , 
WO 9420473; WO 9412476; WO 9414796; Fujisawa Co. Ltd., 
EP 620216-Al ogawa et al, (Otsuka Pharm. Co.) EP 470514A 
disclose carbostyril derivatives and pharmaceutical 
compositions containing the same. Non-peptide oxytocin 
and vasopressin antagonist have been disclosed by Merck 
and Co.; M.G. Bock and P.D. Williams, EP 0533242A; M.G. 
Bock et al., EP 0533244A; J.M. Erb, D.F. Verber, P.D. 
Williams, EP 0533240A; K. Gilbert et alw EP 0533243A. 

Premature birth can cause infant health 
problems and mortality and a key mediator in the 
mechanism of labor is the peptide hormone oxytocin. On 
the basis of the pharmacological action of oxytocin, 
antagonists of this hormone are useful in the prevention 
of preterm labor, B.E. Evans et al., J. Med . Chem. 
3919 (1992), J. tied. Chem . . Ig., 3993(1993) and references 
therein. The compounds of this invention are 
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antagonists of the peptide hormone oxytocin and are 
useful in the control of premature birth. 



tricyclic derivatives which exhibit antagonist activity 
at Vi and/or V2 receptors and exhibit in vivo 
pressin antagonist activity. The compounds also exhibit 
antagonists activity of oscytocin receptors. 

gTTMMARY OF THg TWVgMTTnW 

This invention relates to new compounds 
selected from those of the general Formula I: 



wherein Y is a bond or a moiety selected from -(CH2)-. 
-CHOH, -CHO-lower alkyl (Ci-C6) * -CH-S-lower alkyKCi- 
C6), -CHNH2, -CHN-lower alkyl(Ci-C6), -C[N-lower 
alkyllCi-C6)]2* 



-CHOCO-lower alkyl(Ci-C6) . -CHNH(CH2)inNH2; -CHNH(CH2)m 
-NH-lower alkyl(Ci-C6) , -CHNH{CH2)m-Nllow€r alkyKCi- 
C6))2; -CHNH{CH2)m-S-lower alkyl(Ci-C6) , -CHNH(CH2)in-0- 
lower alkyl (Ci-Ce) » 



The present invention relates to novel 







35 



S, O, -NH, -N-lower alkyl (Ci-Ce) , -NCO-lower alkyl (Ci- 
Cg)* m is cUi integer of 2 to 6; 
A-B is a moiety selected from 
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and -N-CCH^V 




wherein n is an integer 1 or 2 provided that when Y is a 
bond, n is 2; 
and the moiety: 




represents: (1) an unsaturated 6-niembered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substitutents selected from 
(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower alkoxy 
or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from O, or S; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from {C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom sel*ected from O, N or S; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
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optionally substituted by (C1-C3) lower alJcyl, halogen, 
or (C1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



10 



IS 




wherein X is selected from 0, S, -NH, -NCH3 and -NCOCH3; 
r4 is selected from hydrogen, lower alkyl (C1-C3 ) . -CO- 
lower alkyl (C1-C3 ) , 

and r2 are selected from hydrogen, {C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; is selected 
from hydrogen, (Ci-C3)lower alkyl, {C1-C3) lower alkoxy 
and halogen; r6 is selected from (a) moieties of the 
formulae: 



30 



35 
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-NCOAr', -CONAr', -NCOCH^Ar', -NCONAr', 
-CHjCOAr', -NCO- (CHj^cycloalkyl , 



•N-SO 



15 




-N-SOjCHj 




20 



25 



30 



35 



-N 



i1 ^ 



I II 

-N-C-0- lower alkyl(C,-CJstralght or branchect 

l-if 

-N-C- lower alkyl(C3-Cg)stralght or branchect 
NSOg- lower alkyl(C3-Cj)straight or branched, 

-N-C-0- lower alkenyl(C3-C3)straight or branched. 
R.O 
R. Ill 

I* -N-C- lower alkenyl(C3-C3)straight or branched, 
-NSOj- 1 ower al kenyl (C3-C3)str ai ght a br anched, 



wherein cycloalkyl is defined as (C3-C6> cycloaDcyl, 
cyclohexenyl or cyclopencenyl ; and Ra is independently 
selected from hydrogen, -CH3 or -C2H5, 
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25 



(CH,),- 



(ch^Vn 0 



- (CH2)q-0- lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5. 

(b) a moiety of the formula: 



-N-CQJ 

wherein J is Ra, lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
0-lower alkyl {C3-C8) branched or unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
tetrahydrothiophene, and the moieties: 




30 



35 
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or -CH2-K* wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, £* F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl {C1-C3 ) - CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




G=F 



a 



-N-COCHAr' 



whereinRg is selected from halogen, (0,-03) 
lower alkyl, -0- lower alkyl(C,-C3), OH, 
0 



-0-C- lower alkyl (€,-03), -S-lower al kyl (C,- C3), 







b 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of Che formula: 
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wherein Rd is lower alkyl (C3-C8) , lower alkenyl(C3-C8) . 
- (CH2)p-cycloalkyl{C3-C6) , when M is O, S, NH, NCH3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




S 0 



20 wherein p is zero to four and M is a bond or M is 

selected from 0. S. NH, KCH3; wherein r1, r2 and Ra are 
as hereinbefore defined; 

wherein Ar' is selected from moieties of the formula: 



25 



30 



35 
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wherein W* is selected from 0, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl {C1-C3 ) ; 

is selected from hydrogen, lower alkyl (C1-C3) , 
halogen, 0-lower alkyl(Ci-C3) and CF3; and r5 are 
independently selected from hydrogen, lower alkyKCi- 
C3), -S-lower alkyl(Ci-C3) , halogen, -NH-lower alkyKCi- 
C3), -N- [lower alkyl(Ci-C3)]2/ -OCF3. -OH, -CN. -S-CF3, 
-NO2, -NH2, 0-lower alkyl(Ci-C3) , NHCO lower alkyKCi- 
C3). -0-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl ICi- 
C3), -NH-lower alkyl (C1-C3). -N- [lower alkyl (C1-C3) 12. 
-0-lower alkyl (C1-C3) , -N{Rb) (CH2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

DFTATLED DESCRIPTION OF THE INVENTION 

Within the group of the compounds defined by 
Formula I, certain subgroups of compounds are broadly 
preferred. Broadly preferred are those compounds 
wherein is the moiety: 

0 

11 

-C-Ar 

and Ar is selected from the moiety: 




wherein Ra. Rb* R^* and r'^ are as herein- 

before defined • 

Especially preferred are compounds wherein R 
is the moiety: 
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-C-Ar and 



Ar is selected ftom the moiety: 

,5 



r6 i 



IS 




r I' r 

-NCOAr', -CONAr', -NCOCH^Ar'. -NCONAr', 



-CHjCOAr ; -NCO- (CHj)^- cycl oal kyl ; 



wherein cycloalkyl is defined as C3 to C6 cycloalkyl, 
cyclohexenyl or cyclopenteny 1 ; 

Ra. Rb. R^. R^. R^. R^ as hereinbefore defined; 
and Ar* is selected from the moieties: 




w 

wherein r8, R^. R^^ and w are as hereinbefore defined. 

Also especially preferred are compounds 
wherein Y is CH2, -CHOH, -CHNH2* -CHNH-lower alkyKCi- 
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C3), -CHNllower alkyl (C1-C3) ]2 and -CHO-lower alkyKCi- 

C3); 

and Ra, Rb^ R^* R^. R^. R^. R^. r'', R^ and r9 are as 
hereinbefore defined. 

The most preferred of the compounds of Formula 
1 are those wherein Y is CH2, -CHOH. -CHNH2. -CHNH-lower 
alkyl (C1-C3). -CHNllower allsyl (Ci-C3)]2 and -CHO- 
lower alkyl (C1-C3); 
r3 is the moiety 

0 
II 

-C-Ar 



15 



20 



25 



Ar is selected from the moieties: 



R*> is 





30 



r r r r 

NCOAr'. -NCOCH^Ar'. -NCONAr', 

1' 

NCO-CCH^Vcycloalkyl ; 



35 



(CH2)n-c:ycloalkyl wherein cycloalkyl is defined as (C3- 
C6) cycloal3cyl, cyclohexenyl or cyclopentenyl; Ra, Rb* 
R^, r2, r5, r7 -^j-g hereinbefore defined; 
and Ar' is a moiety: 
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R 



9 



wherein R^, r9. and R^O are as previously defined. 

The most highly broadly preferred of the 
compounds of Formula I are those wherein Y is a bond or 
CH2, -CHOH, -CHNH2, -CHNH-lower alkyl (Ci-C3 ) , -CHN[lower 
allcyl(Ci-C3) ]2 and -CHO lower alkyl (C1-C3) . wherein the 
moiety: 



is an unsubscituted or substituted thiophene, furan, 
pyrrole, or pyridine ring; and wherein the moiety: 



is (1) an unsaturated 6-membered heterocyclic aromatic 
ring containing one or two nitrogen atoms; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from O, N, or S; (3) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms. 

Rar Rb* r2, R*, r5, r7, r8, and R^O are as 
previously defined; 
r3 is the moiety: 
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wherein Ar is: 





and is selected from the group 



I a lb 



-NCOAr', -CONAr'. -NCOCH^Ar', -NCONAr', 
-CH^COAr', -NCO-(CHp„-cycloalkyl ; -M-R^ ; 



25 



where Ar* is selected from the group 
.8 



30 




.10 



R W 




N 



and W and cycloalkyl are as previously described. 

More particularly preferred are compounds of 
the formula: 



35 
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wherein D is -CH or N; 
r3 is the moiety: 



0 

II 

C-Ar 



wherein Ar is selected from the moieties; 





r6 



IS 



I a lb 



R R- R 

r I" I" 

-NCOAr', -CONAr'. -NCOCH^Ar', -NCONAr', 



30 



r 

- CH^COAr -NCO- (CHj^ cycl oal kyl ; - M- R^ ; 



and Ar' is selected from the moieties: 



35 
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wherein Ra, Rb. R^. R^. R^. R"^, R^, R^, R^°, cycloalkyl 
and W are as hereinbefore described. 

Also particularly preferred are compounds of 
the formula: 




wherein D is -CH or N; 
r3 is the moiety: 

0 

II 

-C-Ar 



wherein Ar is selected from the moieties: 




r6 is 
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-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 



■CH2C0Ar -NCO- (CH^^ cycl oal kyl ; - M- R^ ; 



At' is selected from che moieties: 



R 



.10 




N 



wherein Ra, Rfa/ R^, r5, r6, r8^ rIO, cycloalkyl 
M, Rd, and W are as hereinbefore described. 

More particularly preferred are compounds of 
the formulae: 



Y 



and 




wherein Y is selected from -CH2, -CHOK. -CHNH2. -CHNH- 
lower alkyl(Ci-C3) . -CHNllower alkyl (C1-C3) ]2 and -CHO 
lower alkyl(Ci-C3) ; and the moiety: 
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represents: (1) an unsaturated 6-inembered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substituents selected from 
(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower alkoxy 
or (C1-C3 ) lower alky lamino; 12) a S-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from O, N or S; (3) a 5-membered aromatic 
(unsaturated) heterocyclic ring having two adjacent 
nitrogen atoms; wherein the 5 or 6-membered heterocyclic 
rings are optionally substituted by (C1-C3) lower alkyl, 
halogen, or (C1-C3) lower alkoxy; 
r2 is the moiety: 

f 

-C-Ar 



20 



wherein Ar is the moiety: 

.5 



25 





30 



RO is 



Y 1' f- 

-NCOAr', -NCOCH^Ar'. - NCOCCH^ V cycl oal kyl 



wherein Ra is independently selected from hydrogen or 
-CH3; Ar' is selected from the moieties: 



35 
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R W ^ 

wherein R^, r2, r7, r8^ r9^ rIO^ and W are as 
hereinbefore described. 

Also particularly preferred are compounds of 
the formulae: 



I 2 



N 



and 




wherein Y is selected from -CH2» -CHOH, -CHNH2, -CHNH- 
lower alkyl(Ci-C3) , -CHN(lower alkyl (C1-C3 ) ] 2 and -CHO 
lower alkyl (C1-C3) ; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substituents selected from 
IC1-C3) lower alkyl, halogen, amino. (C1-C3) lower alkoxy 
or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
(\insaturated) heterocyclic ring having one heteroatom 
selected from N or S; 
r3 is the moiety: 
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wherein Ar is selected from the moieties; 

.5 




and 




r6 



is 



R R. 



I' 

-NCOAr', -CONAr', .NCOCH,Ar'. -NCONAr', 



-CHjCOAr', -NCO-(CH2)„-cycloalkyl ; 
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Ra is independently selected from hydrogen, -CE3 oj 
-C2H5 and Ar' is selected from the moieties: 



R 



.10 



N 

wherein r1, r2, r5, r7^ ^8^ and R^O are as 
hereinbefore defined. 

Compounds of this invention may be prepared as 
shown in Scheme I by reaction of azepine derivatives of 
Formula 2 with a substituted or unsubstituted 4-nitro- 
benzoyl chloride 4a or a substituted or unsubstituted 6- 
aminopyridine-3-carbonyl chloride Ah to give the inter- 
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mediate 5a and Sh- Reduction of the nitro group in 
intermediate 5. gives the 4-aiiiinoben2oyl derivative 6a 
and the 6-aininonicotinoyl derivative £i. The reduction 
of the nitro group in intermediate 5. niay be carried out 
under catalytic reduction conditions (hydrogen-Pd/C; 
Pd/C-hydrazine-ethanol) or under chemical reduction 
conditions (SnCl2-ethanol; Zn-acetic acid TiCl3) and 
related reduction conditions known in the art for 
converting a nitro group to an amino group. The 
conditions for conversion of the nitro group to the 
amino group are chosen on the basis of compatability 
with the preservation of other func-tional groups in the 
molecule. 

Reaction of compounds of Formula with aroyl 
chloride or related activated aryl carboxylic acids in 
solvents such as chloroform, dichloromethane, dioxane, 
tetrahydrofuran, toluene and the like in the presence of 
a tertiary base such as triethylamine and diisopropyl- 
ethylamine or pyridine and the like, affords the com- 
pounds which are vasopressin antagonists. 



25 
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Scheme 1 (rnnfti\ 
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(C,-C,)all(ylCOCI 

(C3-C,)alkyl-0-C0CI 

(C3-C,)all(enyi-C0CI 

(C3-C,)aikenyl-OC0CI 

(C3-C,)alkyl-S02a 

(C3-Cj)alkenyl-S02CI 



6a) A«CH 
6b) A-N 




Ar'COCI 
ArCH^XI 
cycloalkyl(lCHj)„COCI 
I Ar'lJICOCI 



2 »— 



J' 



8a) A-C 
8b) A-N 




30 



35 



Reaction of tricyclic derivatives of Formula £ 
with either a carbamoyl derivative 5, or a isocyanate 
derivative lH gives compotinds (Scheme 21 of Formula H 
which are vasopressin antagonists of Formula I wherein 
is 

-NHCONAr' 
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a CI-C-NAr' 



or 



0=C=NAr' 




NHCONAr* 



25 



1 1 a) A=CH 
n b) 



11 



Reaction of tricyclic derivatives of Formula ^ 
with arylacetic acids, activated as the acid chlorides 
12L, anhydrides, mixed anhydrides or activated with known 
activating reagents, gives compounds JLi (Scheme 3). 
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Scheme 3 
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1 3 a) AiCH 
13 b) A-N 




NHCOCHjAr' 



li 



The compounds of Formula I wherein Y, r1, r2; 
r3 and are as defined and the moiety: 



is as previously defined and the Ar* moiety is: 




N 
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and rIO is -NH lower alkyl(Ci-C3) and -N-[ lower 
alkyl (C1-C3) ]2 may be prepared, as shown in Scheme 4, by 
reacting the tricyclic derivatives and with a 
pyridinecarbonyl chloride 2A to give the derivatives 1^. 
The derivatives 15. are reacted with the appropriate mono 
alkylamines or diallcylamines to give vasopressin 
antagonists of foximilae 1£. 
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The compounds of Formula I wherein E, Y, 
r2, r3, r5^ and r'^ are as defined and the r3 (-cOAr) 
aryl group is 




wherein r6 is -M-Rd wherein M is C, S, NK, M-CK3 and Rq 
is as previously defined may be prepared as shown in 
Scheme 5 by first converting the azepine derivatives JL 
into the intermediate H and then reacting these nico- 
tinolyl intermediates with derivatives cf the formulae: 
HM-Rd in the presence of a non-nucieophilic base such as 
N,N-diisoprcpylethylamine to give products H. The best 
results are obtained in the displacement cf the halogen 
in the pyridine intermediates JJL* when the haiocen atom 
is a fluoro group, with nucleophiiic amines (M=NH, 
NCH3) the reaction can be carried out with the 6-chlorc, 
bromo or fluoro derivatives iZ in (i) the absence cf a 
non-nucloephilic base; (2) in a non-nuciecphiiic sol- 
vent; or (3) with excess amine and no solvent, with 
derivatives HORd the 6- fluoro derivative H is required 
for satisfactory conversion cf iZ co 1° . 
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Alternatively, the products IS. may be prepared 
by first forming derivatives of the Formula li and then 
coupling these derivatives with the azepine compounds I 
(Scheme 6). The carboxylic acid intermediates are acti- 
vated for coupling to the azepine compounds 2 by reac- . 
tion with peptide coupling reagents, or preferably by 
conversion to the acid chlorides, anhydrides or mixed 
anhydrides . 

Scheme 6 



15 



20 



25 




As an alternative method for synthesis of 
compounds of this invention as depicted in Formula I 
wherein Rg, Rb- R^. r5, p7^ ^ ^^d Y are as 

previously defined and is 



-C-Ar 



30 



35 



is the coupling of aryl carboxylic acids 211 with the 
azepine derivative 1. (Scheme 7) 

The aryl carboxylic acids are activated for 
coupling by conversion to an acid chloride, bromide or 
anhydride or by first reacting with an activating re- 
agent such as HiH-dicyclocarbodiimide, diethyl cyano- 
phosphonate and related "peptide type" activating 
reagents. The method of activating the acids 211 for 
coupling to the azepine derivative 2l is chosen on the 



-32- 



basis of compatibility with other siibstituent groups in 
the molecule- The method of choice is the conversion of 
the aryl carboxylic acid 2D, to the corresponding aroyl 
chloride- The aryl acid chlorides 21 niay be prepared by 
standard procedures known in the art, such as reaction 
with thionyl chloride, oxalyl chloride and the like. 
The coupling reaction is carried out in solvents such as 
halogenated hydrocarbons, toluene, xylene, tetrahydro- 
furan, dioxane in the presence of pyridine or tertiary 
bases such as triethylamine and the like (Scheme 7). 
Alternatively, the aroyl chlorides, prepared from the 
aryl carboxylic acids 22, niay be reacted with derivatives 
1 in pyridine with or without 4- (dimethylamino) pyridine 
to give derivatives 22 > 

In general, when the aryl carboxylic acids are 
activated with H.lJ-carbonyldiimidazole and other 
"peptide type" activating reagents, higher temperatures 
are required than when the aroyl chlorides are used. 
The reaction may be carried out in a higher boiling 
solvent xylene or without a solvent (iOO**C to 150^*0 . 

The activation of aryl carboxylic by con- 
version to the acid chlorides with thionyl chloride cr 
oxalyl chloride is preferred since the more reactive 
aroyl chlorides give better yields of product. The 
synthesis of selected examples is illustrated in Scheme 
7. 
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Schemp 7 
0 



ArC-OH 



ArC-CI 
21 



wherein Ar is as 
previously defined 



"activating" 



reagent 



Ar= Ar'CON — C 



cycloalkyi (CHJCON 




N 




Ar 




2Z 



Ar'CHjCON // 




Ar'COCH: 



// 





Ar'-NCO 
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The synthesis of compounds of Formula I 
wherein is 

0 



-C-Ar 



the Ar group is 
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P.6 i 



IS 




and where Ar* is as previously defined is carried out 
according to Scheme 8, The azepine compounds are 
reacted with mono-methyl terephychalyl chloride 21 
(prepared from mono-methyl terephthalate and thionyl 
chloride) in the presence of a tertiary base such as 
triethylamine in solvents such as dichloromethane , 
tetrahydrofuran, dioxane, toluene and the like to give 
derivatives Zl. These ester intermediates 2A are 
hydrolyzed with two to ten equivalents of an alkaline 
hydroxide such as potassium or sodium hydroxide in 
aqueous methanol or ethanol to give the corresponding 
acids after acidification and workup. The free acids 
are converted to the acid chlorides with thionyl 
chloride and these^ acid chloride intermediates 25., 
reacted with aminoaryl derivatives of formula: 

Ar*- NHR^ 



2£ 
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wherein Ar* and Ra are as previously defined to give 
compounds 22- 
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Certain of the tricyclic azepines as exemplified by 
compounds 21-21 are prepared through an initial ring 
closure of inter-mediate acyclic derivatives 21 followed 
by formation of the third ring through the use of 
literature procedures (Scheme 9). Ring closure of 
acyclic derivatives of structural type 21 wherein the 
nitrogen atom is pro-tected with a p-toluensulfonyl 
group may be ring closed to give the P-keto esters 21 
which exist in the end form as shown (structure 21) - 
Decarboxylation gives intermediates 21 which by 
literature procedures are converted to the tosyl 
protected tricyclic azepines 23-35 . The tosyl 
protecting group in the derivatives, as exemplified by 
tricyclic azepines 21'21. can be removed as described in 
the literature (P.P. Carpenter and M. Lennon, J. Ch^m. 
Sfl£. Clifia. Comm; 665, 1979) for sulfonamide cleavage cf 
benzazepine derivatives. 
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Scheme 9 



OCH 



ZSl 



3 Br(CH2)3C02Et 



OCH, 



^W^NH- (CH2)3C02Et 
TosCI 



COjCHg 



u 

KOt-Bu ^^y^OCH, 



Tos 
11 



W\N.(CH2)3C02Et 



H* or DMSO/HjO [Zi] 



I 
I 

Tos 
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CHN(CHJ 
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Tos 
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Tos 

3?b 
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Scheme Q rrr^pf ^) 
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1)Br 
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2) NH2C-NH2 



NH^OH 



1Z£ 



NH2NH2 
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Certain intermediate azepines with a fused 
heterocyclic ring, as exemplified by structure'^, which 
are useful in preparing the intermediate tricyclic 
azepines necessary for the synthesis of the vasopressin- 
oxytocin antagonists of this invention may be prepared 
as illustrated in Scheme 10. Standard chemical 
reactions and conditions are used to convert the 
azepinones of structural type M into the tricyclic 
azepines of formulae 47>gn (via intermediates 4i and 

As shown in Scheme 10, expansion of a six- 
membered ring into a seven-membered lactam is carried 
out ty reaction of the ketone derivative 2£ with 
hydroxy 1 amine to give the oxime derivative which in 
most cases exists as a mixture of syn and anti forms 
(structures 21 and 21) . The mixture of oximes on 
reaction with 4-methylbenzenesulf onyl chloride gives 
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either a mixture of oxime fl-tosylates or in some cases a 
single Q-tosylate i2.. Heating the oxime Q-tosylates 
with potassium acetate in a alcohol-water mixture (such 
as ethanol-water or n-butanol-water) gives the 7- 
membered lactam derivatives 41. Reduction of the lactam 
with borane, or lithium aluminium hydride (LAK) affords 
the fused heterocyclic azepines 42- The azepines 42 may 
be converted to intermediates 42 and 41* which are 
useful in the preparation of the novel compound of this 
invention- As hereinbefore stated, the heterocyclic 
azepines of structural types illustrated by formulae 4i- 
may be prepared by the methods exempli -fied in Scheme 
10 or literature methods for ring closures to azepines. 
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SchemP 1 0 




A = CH;N ^ 44 
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Scheme in frnnt'ri-> 
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4i 



.20 



R =-0H, N(CH,) 



3'2 



.21 



R » H, lower aikyi 

.21 




A ^N02 



41 



A ^N02 



4£ 



r" = CI, Br.CN. CO2CH3. 
-CHjCHO 



\ 0 V— R 




A ^N02 



4a 



.23 



R =H, lower alkyi, -oh, -NH, 
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Scheme 10 (rnnfri^ 
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R =H, lower alkyi 
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R = lower alkyI, COXH 
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Certain of the compounds of this invention wherein ?.a is 
as previously defined are prepared by introduction cf 
the Ra group either in a final step or in the pen- 
ultimate step as shown in Scheme 11. In the derivatives 
^ introduction of the Ra substituent (Ra not K) may be 
carried out in the final step by first forming the anion 
of the amide function of derivative followed by the 
appropriate alkylation of the nitrogen atom to give 
products In derivatives where protecticn-depro- 

tection is needed the derivatives £1 are converted to 
the protected intermediates 52a and 52b which on 
deprotect ion afford compounds 52 ■ The R^ group may be 
a tertiary butoxy carbonyl group, an acetyl group or 
other known amine protecting moieties. The R^^ group 
may be a tertiary butylcarbonyl group, an acetyl croup 
or other known hydroxy protecting moieties. 
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R --COAr'i-COCH/r'; -CON-Ar'; 
- COCCHp^cycl oal kyl ; - COCHAr 
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•CO^Iower alkylCCj-Cg); 



-Caower alkyKCj-Cg) ; -SO^Iower alkyKCj-C,) ; 

-CO^-lower alkenyKCj-Cg); -CO lower alkenyl(C3-C3) ; 
-Spjiower alkenyKCj-Cj) 



51 



1)NaH 



523. 



5Z 



.27 



I' 



R -R^-N-(CH,)^- RtNH(CH,),. 



R -N-IPHp^-CKBr or I) 
R"=t-Boc, Ac 



51 1 )NaH 



52h 



.28 



.28 



R -0(CHp,.2-CH2CI(Br or I) 



R,=R -0-(CH,),.,-CH^ 



51 

R=H0(CH2),.2-CH2- 

Compounds of this invention represented by the 
formula ^ may be prepared from the compounds repre- 
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sented by those of formula as shown in Scheme 12. 
The 6-chloro, brorao or fluoro intermediate i? is reacted 
with an amino derivative of the formula RaNH2 wherein Ra 
is as hereinbefore defined to give compounds of the 
formula Reaction of the 6-aminonicotinoyl deri- 

vative ifl with an r2S -chloride wherein r26 is defined as 
shown in Scheme 12 affords compounds of this invention 
as isxemplified by formula 5£. 
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Scheme 1 2 




haiogen(CI,Br,F) 
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R^^-COAr' : -COCHjAr'; -CONAr'; 
•C0(CH2)^cycl oal kyl ; -COCHAr ' 



SO,CH,_^ 






r'" 
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-CO^- lower alkyUCj-Cg) 
-CO lower alkyl(C3-C3) 
-SOj- lower alkyl(C3-C3) 
-COj- 1 ower a! kenyl (C3- Cg) 
-CO lower al kenyl (Cj-Cg) 
-SO^- lower al kenyl (C3- Cg) 



0= 
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NH 
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N-R 



R 
51 
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Reference ExantDlP 1 
6 ■ 7-DihvdrQbpn7n fhl t:hinnhpn> 4 ( -onp . ny-iynf 

To a solution of 4-keto-4 , 5 , G, 7-tetrahydro- 
thionaphthene in 260 ml of ethanol is added 27.4 g of 
hydroxy lamine hydrochloride. To the mixture is added 
16.5 g of sodium acetate and 66 ml of water and then the 
mixture is refluxed for 3.5 hours; chilled in an ice 
bath and filtered. The solid is washed with water and 
ethanol to give 13 g of solid which is dried at 65'C 
under vacuiim to give 11.7 g of crystals, m.p. 124-126**C 
(mainly one isomer syn or anti) . The filtrate is 
concentrated under vacuum and extracted with 250 ml cf 
dichloromethane. The extract is washed with 100 ml each 
of water, brine and then cried (Na2S04). The solvent is 
removed and the solid dried at 65°C under vacuum co give 
32 g of crystals, m.p. 106-109°C (mainly one isomer syn 
or anti) . 

Referenro gyamnio 7 
6 . 7 -D i hvnrnbpr. ? o f b 1 r h i ophgn ^A(^v\ ^gnc . ov im^ -n , ^ ^ gy i a r e 

TO a stirred solution of 12.2 g of 6,7-di- 
hydroben2otb]thiophen-4 (5H)-one, oxime (mixture cf 
isomers) in 26 ml of dry pyridine is cooled to 0°C is 
added 15.3 g of p-toluenesulf onyl chloride (all at 
once) . After 5 minutes, a solid separates and the 
mixture is stirred at 0**C for 1 hour. To the cold 
mixture is added 195 ml or 2N HCl and the mixture 
filtered to give a solid which is washed with water and 
dried (under vacuum) to give 21.5 g of product as 
crystals, m.p. 117"-120*'C. 

Reference ExamnlP 
5,6.7. B-Tetrahvdro-4H-t:hiPnQ f ? . ?>b1 a?Pri--«^-nno 
A mixture of 21.45 g of 6 , 7-dihydrcbenzo- 
Ib) thiophen-4 (5H) -one, oxime -Q-tosy late, 136.1 g of 
potassium acetate, 528 ml of ethanol and 904 ni of water 
is refluxed for 22 hours. The mixture is ccncentrated 
under vacuum (to remove ethanol). chilled and filtered 
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to give a solid. The solid is washed with water, dried 
(in air) and recrystallized by dissolving in hot ethyl 
acetate and diluting the solution with hexane. Chilling 
and filtering gives 7.1 g of crystals, m.p. 128*-132*C. 

5,6.7, 8-Tetrahvdro-4H-t^hi^no f ? :?>h1 £?Pr^ino 

(1) To a mixture of 4.54 g of lithium aluminum 
hydride in 400 ml of dry tetrahydrofuran under argon is 
added dropwise a solution of 10.0 g of 5, 6, 7 , S-tetra- 
hydro-4H-thieno[3,2-b]azepin-5-one in 200 ml of tetra- 
hydrofuran. After the addition, the mixture is heated 
at 45^-50°C (exothermic reaction) , and cooled tc room 
temperature. The mixture is chilled in an ice bath 
(0*^C) and 4.5 ml of water added dropwise over 1 hour, 
followed by the dropwise addition of 4.5 ml of 2N sodium 
hydroxide and the dropwise addition of 14 mi cf water. 
The mixture is filtered through diatomaceous earth and 
the filter cake washed with tetrahydrofuran. The fil- 
trate is concentrated to give a solid. The sclid is 
crystallized from hexane to give 5.5 g cf off-white 
crystals, m.p. 66-68'*C. 

(2) To a mixture of 21.2 g cf 5 , 6 . 7 , £ -cetra- 
hydro-4H-thieno[3,2-b]a2epin-5-one in 100 ml cf tetra- 
hydrofuran under argon, chilled to O^^C is added 25.2 ml 
of a 10.0 molar solution of borane-dimethylsulf ide in 
tetrahydrofuran. The solution is stirred at room 
temperature for 16 hours and is refluxed for 5 hours. 
The mixture is cooled to room temperature and 85 ml of 
methanol added dropwise (exotherm) . The solvent is 
removed and 100 ml of methanol is added (2 times) and 
after each addition the solvent is removed. To the 
residual solid (dried under vacuum) is added 126 ml cf 
2N NaOH and the mixture refl\ixed 3 hours. The mixture 
is chilled (2 hours) and extracted with dichiorcmethane . 
The extract is dried (Na2S04) and the . solvent re.iioved tc 
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give 15.4 g of brown solid, m.p. 55^-57^C. A sample (3 
g) is sublimed to give 2,6 g of crystals, ra.p. 64*'-65''C. 

4 - ( 4 -Ni trobenzovl ) - S . . 7 . ft -ro^rR^varn-4w-r>i i p^q r V . 

To a solution of 10.71 g of 5, 6,7, 8-tetra- 
hydro-4H-thieno[3 . 2rb)azepine and 19*4 ml of triethyl- 
amine in 150 ml of dichloromethane vmder argon is added 
in small portions 4-nitroben2oyl chloride (exothermic). 
The mixture is stirred for 3 hours at 25^C and then 
washed with water, sodium bicarbonate solution, brine 
and dried (Na2S04) . The solvent is removed, the residue 
dried under vacuum and recrystallized by dissolving in 
hot ethyl acetate and diluting with hexane. Chilling 
overnight and filtering gives 16 g of light brown 
crystals, m.p. 141'*-142''C. 

Reforonri:^ Examni o 

To a solution of 9.0 g of 4- (4-nitroben2oyl) - 
5,6,7,8-tetrahydro-4H-thieno[3,2-b]a2epine in 713 ml cf 
acetone is added 6.74 g of MgS04 and 3 51 ml of water 
followed by 8.2 g of KMn04 and heating at 70°c for 18 
hours. Another 6.24 g of MgS04 and 8.2 g of KMn04 is 
added and heating continued at 70"C for 8 hours. An 
additional 6.24 g of MgS04 and 8.2 g of KMn04 is added 
and heating continued at 70**C for 18 hours. The 
reaction mixture is filtered through diatomaceous earth 
and the cake washed with acetone and 500 ml of methylene 
chloride. The combined filtrates are evaporated ip 
VacuP to a residue which is washed with water and air 
dried to give 5.7 g of a solid. The solid is crystal- 
lized from ethyl acetate to give 5.1 g of off white 
solid, m.p, 184-186^C. 
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Reference Fyamnl p 7 
4> ( 4->.ininoben2Qvl ) -4 . 5 . 6 . 7 -r_Pt:rahvdrQ-et->thienQ F :^ . 2->h1 > 

To a mixture of 2.0 g of 4- (4-nitrobenzoyl) - 
4,5,6.7-tetrahydro-8H-thieno[3,2-blazepin-8-one in 40 ml 
of glacial acetic acid is added 20 ml of 6li-hydrochloric 
acid. The mixture is cooled and 3.53 g of iron powder 
added in portions. The mixture is allowed to warm to 
room temperature and is heated at 70-80®C for 1 hour and 
then cooled to O^'C. To mixture is basified with lOH 
NaOH (pH 14) and extracted with 200 ml of ethyl acetate. 
The aqueous layer is again extracted with 200 ml of 
ethyl acetate and the extracts combined. The combined 
extract is washed with 100 ml each of H20 and brine and 
dried {Na2S04). The extract is filtered through a thin 
pad of hydrous magnesium silicate and the filtrate con- 
centrated to give a solid which is crystallized from 
ethyl acetate-hexane to give 1.24 g of crystals, m.p. 
216-218*C. 

rhieno n . ayPT^-i no 

A solution of 6.04 g of 4- (4-nitroben2oyl) - 
5, 6.7, 8-tetrahydro-41i-thieno(3 ,2-b)azepine in 40 ml of 
tetrahydrofuran is cooled to O'^C and 5.34 g of N- 
chlorosuccinimide added in portions. After the addi- 
tion, the mixture is heated at 70*C overnight. The 
mixture is concentrated, diluted with 300 ml of di- 
chlorome thane and the mixture washed with 100 ml each cf 
saturated K2CO3 solution, H2O, IN HCl and brine. The 
organic layer is dried (Na2S04) and filtered through a 
thin pad of hydrous magnesium silicate. The filtrate is 
concentrated and the residue chromatographed by HPLC on 
silica gel (2-columns) with a Waters-Prep-500 instrument 
and the solvent system ethyl acetate-dichloromethane 
(1:1) containing 2% diethylether . The middle cuts are 
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combined and concentrated to give 0.135 g of 2,3-di- 
chloro- 4 - ( 4 -nitrobenzoy 1 ) - 5 , 6 , 7 , 8 - t etrahydro - 4H- thieno- 
I3,2-b]azepine, m.p. 140*-142'*C. The latter cuts are 
combined, concentrated and the residue crystallized from 
ethyl acetate-hexane to give 2.8 g of crystals, 119®- 
120*C. 

thienofl .2-b1a7Pn^.n-P>mnp 

To a stirred solution of 0.336 g of 2-chloro- 
4 - ( 4 -ni trobenzoy 1 ) - 4 , 5 , 6 , 7 - 1 et rahydr o - 4ii- 1 hieno [3,2- 
blazepine in 3 6 ml of acetone-water (2:1) is added 0.21 
g of anhydrous magnesium sulfate and 0.275 g of 
potassium permanganate. The mixture is heated at 70**C 
overnight. An additional 0.275 g of potassium 
permanganate and 0.21 g of magnesium sulfate is added 
and the mixture heated at 70*C for 6 hours. An 
additional 0.275 g of potassixim permanganate and 0.21 c 
of magnesium sulfate is added and the mixture stirred 
and heated at 70**C for 24 hours. The hor mixture is 
filtered and the filtrate evaporated. The residue is 
heated in a few ml of ethyl acetate, cooled and fiirered 
to give 0.20 g of product as a solid. The reaction is 
repeated on 10 times the scale to give 1.3 g of off- 
white crystals, m.p. leS^^-lSS^'C. 

ReferenrP F.xamnio m 
Methvl 4-r2>f2-rhlnrnnhenvl^-:>- rv£no-:?-(^> 
morphQlinvl ) Pthvl 1 hpn^naro 

A 0.876 g sample of 60% sodium hydride in oil 
is washed with hexane followed by the addition of 60 ml 
of dry N,N-dimethylf ormamide. The reaction mixture is 
stirred for 1 hour under argon at room temperature after 
the addition of 4.73 g of a- (2-chlorophenyl) -4-morpho- 

lineacetonitrile. To the reaction mixture is added 
4.58 g of methyl 4- (bromomethyDbenzoate and stirring 
continued for 3 hours. Several drops of acetic acid is 
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added to ice water and the reaction quenched. The pH is 
3-4 and saturated NaHCOa added to adjust the pH to 6-7. 
Upon cooling a solid forms which is filtered, washed 
with water and dried to give 5.92 g of yellow solid. 
Crystallization from methylene chloride-hexane gives 
2.10 g of the desired product as a crystalline solid, 
m.p. 116-118*C. 

Reference ExamnlP 11 
Methvl 4 - f 2 - ( 2 -chlorophenvl ) - 7 -nxoet hvl 1 ben?ns r e 

A mixture of 1.0 g of methyl (4- (2-chloro- 
phenyl) -2'-cyano-2- (4-morpholinyl)ethyl]benzcat:e and 14 
ml of acetic acid and 6 ml of water is heated ac reflux 
for 20 minutes then poured over crushed ice. After 
stirring for 15 minutes, the resulting solid is collect- 
ed, washed with water and air dried to give 0.62 c of 
tan solid, m.p. 40-42*C. 

Reference Example 12 
4> f 2- f2-Chlorophenvl)-2-oxoe^hvn benzoic acid 

A mixture of 18.78 g of methyl 4-I2-(2- 
chlorophenyi) -2-oxoethyl]ben2oate in 288.8 ml of CH3CH, 
72.2 ml of water and 5.2 g of NaOH is refluxed fcr 3 
hours then acidified with 2 N citric acid. T.^.e reactic.n 
mixture is evaporated jua vacuo to remove the CH3OH. The 
aqueous phase is extracted with CH2CI2 and acidified 
with 1 N HCl. The resulting solid is collected and 
dried under vacuum to give 17.27 g of the desired 
product, m.p. 168-172*C. 

Refergncf Example 13 

Methvl 4 . S . € . 7-t^etT-ahYdrn-il>nxr>-3 -benzofur^r.carboxvlat:^ 

To a solution of 2.11 g of 4-oxo-4 , 5 , 6 , 7- 
tetrahydroben2o[b] furan-3-carboxylic acid in 100 ml of 
methanol is added 202 mg of p-toluenesulf onic acid 
hydrate and the mixture heated at reflux for 24 hours. 
The reaction mixture is cooled to room temperature and 
the methanol concentrated ^ vacuo co a residue. The 

residue is dissolved in 100 ml of ethyl acetate and 
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washed with 30 ml of saturated sodium bicarbonate and 30 
ml of brine. The organic layer is dried with Na2S04, 
filtered and the filtrate concentrated in vacuo to a 
residue which is crystallized from ethyl acetate-hexane 
to give 1.75 g of the desired product as a white 
crystalline solid, m.p. 100-102*C. 

To a mixture of 1.0 g of methyl 4,5,6,7- 
tetrahyGro-4 -0X0-3 -benzofurancarboxylate and 502 mg of 
sodium azide in 5 ml of chloroform is added dropwise at 
32 -3 6*^0 under argon 1.4 ml of sulfuric acid. The 
reaction mixture is stirred ac room temperature for 24 
hours. The reaction mixture is diluted with 14 ml of 
water and rendered alkaline with NH4OK and extracted 
with chloroform. The separated organic layer is washed 
with water, brine and dried with Na2S04 and concentrated 
in vacuo CO give 1.0 g of the desired product as a white 
solid. 

Reference Examnl^ 1^ 

sulfonvllovrvl iminol -3 -bengof iirancarbox-^lic ^cid 
To a partial solution of 2.8 g cf (Z)- 
4,5,6. 7 -tetrahydro-4- (hydroxyimino) -3 -benzof urancar- 
boxy lie acid in 7 ml of pyridine is added portionwise at 
0®C, 3.01 g of p- toluene sulfonyl chloride under argon. 
The mixture is stirred for 1 hour then diluted with 40 
ml of cold 1 N HCl, filtered, washed with water and 
dried with Na2S04. The filtrate is concentrated in 
vacuo to give 4.78 g of the desired product as an off- 
white solid, m.p. 155-165*'C. 
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Referencp Examplp Ifi 
5.6.7. 8-Tetrahvdrn-S>oyn>4y-f nro n . 2-bl s^pt^i hp-^ > 
carhnyvlir ^ 

A mixture of 1.0 g of (E) -4,5, 6,7-tecrahydro- 
4-C [[ (4-methylphenyl)sulfonyl]oxy]imino)-3-benzo.furan- 
carboxylic acid, 5.9 g of potassium acetate, 23 ml of 
ethanol and 3 9 ml of water is heated at reflux for 48 
hours. The reaction mixture is concentrated vaf^uo - 
80 ml of methylene chloride added and the separated 
organic layer washed with water, brine and dried with 
Na2S04. The organic layer is concentrated jj; vacuo to a 
solid which is purified by chromatography on a 
preparative silica gel plate by elution with 0.5% acetic 
acid in ethyl acetate. The eluted band is washed with 
1% acetic acid in ethyl acetate. The organic layer is 
dried with Na2S04 and concentrated in vacuo to give 200 
mg of off-white solid which is crystallized from ethyl 
acetate-hexane to give 165 mg of the desired product as 
a white solid. 

ReferpnrP ^.xa^1r^^o ^-7 
fg) and (7.) -4 . S . . 7 >TPt-rahydro-4 - ^hvdrowiminr ) 
ben:;Qfiiranca^hny vlir ?,r:d 
To a solution of 30.0 g of 4 , 5 , 6 , 7-tetrahydro- 
4-oxo-3 -benzofurancarboxylic acid in 225 ml cf ethanol 
is added 22.97 g of hydroxylamine hydrochloride, 
followed by 18.10 g of sodium acetate and 55 ml of 
water. The reaction mixture is heated at reflux for 2.5 
hours and concentrated ixi vacup to a residue which is 
diluted with 600 ml of ethyl acetate, washed with 2 x 
200 ml of water, brine and dried over Na2S04. The 
organic layer is concentrated in vacuo to a residue 
which is dried under vacuum to give 31.0 g of the 
desired product as a solid. 
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Reference Example IB 

(g) ?,nd (Z)~6.7>Dihvdro-4.^';^^bgn?ofursnnn^ n^\(A^ 
met:hvlphenvHsulf(^nvnoximg 
To a partial solution of 28.0 g of (E) and 
{2)-4,5,6,7-tetrahydro-4- (hydroxyimino)ben2ofuran in 54 
ml of pyridine is added portionwise at 0®C, 38.8 g of p- 
toluene sulfonyl chloride under argon. The mixture is 
stirred for 1 hour then diluted with 600 ml of ethyl 
acetate and 400 ml of cold 2 N HCl. The organic layer 
is washed with 200 ml of water and 200 ml of brine, and 
dried with Na2S04. The filtrate is concentrated in 
varuo CO give 50 g of the desired product as a solid. 
Crystallization from ethyl alcohol by allowing to stand 
at room temperature gives 19.9 g of off-white needles, 
m.p. 123-125**C. The filtrate is allowed to stand and 
the crystals collected and dried to give 10.0 c of t.he 
desired product as an off-white sciid, 63-85**C. 

rhionnf3 . 2-bl^?orinP 
To a solution of 15.0 g cf 5 , 6 , 7 , 8-cetrahydrc- 
4ii-thieno [3 , 2-b] azepine in 150 ml cf dichloromechane 
cooled to O^^C is added 27.2 ml cf triethylamine. After 
stirring 5 minutes, a solution of 28.0 g of 2-chloro-4- 
nitrobenzoyl chloride in 140 ml cf dichloromethane is 
added slowly. The solution is stirred at room tempera- 
ture overnight, diluted with 450 ml of dichloromethane 
and the solution washed with 200 ml each of water, 2n 
citric acid, 1 M sodixim bicarbonate and brine. The 
organic layer is dried over Na2S04, filtered through a 
thin pad of hydrated magnesium silicate and the filtrate 
concentrated under vacuum. The residue is crystallized 
from ethyl acetate to give 24.3 g of off-white crystals, 
m.p. 131-134''C. 
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Referenrfi ExsTnnlP 70 
4> f 2>ChlQrQ-4-nitrQhPnznvl ) . S . . 7 -r_fi^ r&hvcro-8H- 

To a solution of 2.02 g of 4- {2-chloro-4- 
nitrobenzoyl ) -4 , 5 , 6 , 7 , 8-tecrahydro-4ii-thieno [ 3 , 2 -b] • 
azepine in 144 ml of acetone is added 1.56 g of 
magnesium sulfate, 72 ml of water and 1.89 g of 
potassium permanganate. The mixture is stirred and 
heated at 70-75®C for 4 hours • An additional amount of 
• magnesium sulfate (1.56 g) and potassium permanganate 
(1.89 g) is added and the mixture stirred and heated at 
TS'^C for 16 hours. Magnesium sulfate (1.56 g) and 
potassium permanganate (1.89 g) are added and the 
mixture stirred and heated at 75°C for 5 hours. The 
mixture is filtered through diatomaceous earth and the 
filter cake washed with acetone and dichloromethane The 
filtrate is concentrated and the residue (1.4 g) is 
heated with ethyl acetate, the mixture (with insoluble 
solid) cooled and filtered to give 1.0 g of product as a 
solid. The solid is washed with water and dried to give 
crystals, m-.p*. 180^-185'*C. 

S-FluQro-2-mgi:hvlhPn ?ovl rhlr^ridP 
A mixture of 8.0 g of 5-f luoro-2~methylben2cic 
acid and 52 ml of thionyl chloride is heated on a steam 
bath for 1 hour. The volatiles are removed under vacuum 
and two times 50 ml of- toluene is added and the solvent 
removed under vacuum to give 8.5 g of product as a gum. 

Referencft E:^an\plfi ?■? 

2-ChlQrQ-5> (methvlthio)hPnzovl rhlnridP 
A mixture of 2,03 g of 2-chloro-5- (methyl- 
thio) benzoic acid and 10 ml of thionyl chloride is 
heated on a steam bath for 1 hour. The volatiles are 
removed under vacuum and 20 ml of toluene added and 
removed under vacuum (2 times) to give 2.2 g cf brown 
needles . 
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2-ChlQrQ-4'nitroben:^Qvl chlnrSdP 
As described for Reference Example 21, 25 g of 
2-chloro-4-nitroben2oic acid is reacted with thionyl 
chloride (124 ml) to give the product (27.0 g) as a 
brown oil. 

2-ChlQro-5-nifrnbpn?nvT rhlorif^^ 
AS described for Reference Example 21, 5,0 g 
of 2-chloro-5-nitroben2oic acid is reacted with 50 ml of - 
thionyl chloride to give 5.6 g of the product as an off- 
white solid. 

As described for Reference Example 21, 3.0 g 
of 2,3-dimethylben2oic acid is reacted with 40 ml of 
thionyl chloride to give 3.2 g of the product as a 
colorless oil. 

As described for Reference Example 21, 3.12 g 
of 2-chlcrobenzoic acid is reacted with 40 ml cf thionyl 
chloride to give 3.32 of product as an off-white semi 
solid. 

Referenrp ExamnlP 71 

A mixture of 43.42 g (0.26 mol) of ethyl 4- 
aminobenzoate and 40.8 g (0.26 mol) of 2-methylben2oyl 
chloride in 150 ml of dichloromethane is cooled in an 
ice bath and 26.56 g (0.26 mol) of triethylamine is 
added dropwise. After the addition, the solution is 
stirred at room temperature overnight. The mixture is 
poured into water and the organic layer separated. The 
organic layer is washed with water, 1 N HCl, 1 M NaHC03 
and dried (Na2S04). The solvent is removed and the 
solid slurried with ethyl acetate and filtered to give 
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57 g of ethyl 4- ( (2-mechylbenzoyl) amino]benzoate as 
crystals, m.p. 110-115°C. 

A mixture of 50.7 g (0.20 mol) of the pre- 
ceding compound, 280 ml of ethanol and 55 ml of 10 N 
NaOH is refluxed for 5 minutes. The mixture is cooled 
to room temperature, diluted with 200 ml of water and 
acidified with concentrated hydrochloric acid (pH 1-2). 
The mixture is filtered and the solid washed with water 
and dried to give 51 g of product as white crystals, 
m.p. 270-275^*0. 

Reference gyampl^ 2fi 
4-r f2-Mgt:hvlbgn2ovl)aminn1ben:;Qvl ghlorido 

A mixture of 10.3 g of 4- ( (2-mechylben2oyl ) - 
amino] benzoic acid and 32 ml cf thionyl chloride is 
refluxed for 1.5 hours. The solution is concentrated 
under vacuum. Toluene is added and the solvent removed 
under vacuum. Toluene is added and the mixture chilled 
and filtered to give a yellow solid, m.p. 13 5-141**C. 

4, r (2. ^>Dimot:hQxvbPn?nv» > amino T bpr.7cic arid 

A mixture of 2 g (10 mmol) of 2 . 6-dimechoxy- 
benzoyl chloride, 1.65 g (10 mmol) of ethyl 4-airii.nobenz- 
oate, 1.11 g of triethylamine and 61 mg cf 4-dimechyl- 
aminopyridine in 10 ml of dichloromethane is refluxed 
for 20 hours. The mixture is diluted with water and the 
organic layer separated. The organic layer is washed 
with water, 1 N HCl, 1 N Na2C03, brine and dried 
(Na2S04) . The solvent is removed to give a solid which 
is crystallized from ethyl acetate to give 1.22 g cf 
ethyl 4- ( (2 , 6-dimethoxybenzoyl) aminojbenzoate as 
crystals, m.p. 183-185**C. 

A mixture of 3.88 g (11.7 9 mmol) of the pre- 
ceding compound, 17.3 ml of 2 N NaOH and 20 ml cf 
methanol, is stirred at room temperature overnight. 
Methanol (30 ml) and water (10 ml) are added and the 
solution refluxed for 1/2 hour. The solvents are 
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removed under vacuum and the residual solid triturated 
with ether and the ether decanted. The solid is 
dissolved in 30 ml of water and acidified with 2 N KCl 
(pH 3 ) . The mixture is filtered, the solid washed with 
water and dried at 60**C under vacuxjm to give 3.0 g of 
solid, m.p. 236-240*C. 

Ethvl 4-f (4-Dvridinvlcarhonvl)aminoTb^n2Qic P.riri 
To a cooled mixture of 1.78 g (0.01 mol) of 
isoniconinoyl chloride hydrochloride in 5 ml of di- 
chloromethane is added 2.52 g (0.025 mol) of triethyl- 
amine. To the solution is added a solution of 1.65 g of 
ethyl 4-aminoben2oate in 5 ml of dichloromethane . After 
stirring at room temperature overnight, 50 mg of 4-di- 
methylaminopyridine is added and the mixture is re fluxed 
for 24 hours. The mixture is poured into water and 
filtered to give 3.4 g of brown solid. A 0.50 g sample 
is triturated with ethyl acetate to give 0.37 g of ethyl 
4-1 (4-pyridinylcarbonyl) amino] benzoate as yellow 
crystals, m.p. 143-145**C. 

Reference Eyamnlc. 
2-Mot:hvlfi!rano>3TP.rbnPv l chlorine 
A mixture of 4.0 g of methyl-2-methylfurane-3- 
carboxylate, 30 ml of 2 N NaOH and 15 ml methanol is 
refluxed for 1.5 hours. The solvent is re.moved under 
vacuum to give a solid. The solid is extracted with 
dichloromethane (discarded) . The solid is dissolved in 
water and the solution acidified with 2 N citric acid to 
give a solid. The solid is washed with water and dried 
to give crystals 1.05 g of crystals of 2-methyifuran-3- 
carboxylic acid. The preceding compound (0.95 g) and 3 
ml of thionyl chloride is refluxed for 1 hour. The 
solvent is removed, toluene added (20 ml, three times) 
and the solvent removed to give the product as an oil. 
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4-rN-Met:hvl-N- f 2-mPthvlbPn7nvU Pminolbgn^oir ar^'n 
A sample of 1.51 g of sodiim hydride (50% in 
oil), is washed with hexane under argon to remove the 
oil. To this washed sodium hydride is added 5 ml of N,N- 
dimethylformamide. To this mixture is added dropwise a 
solution of 8.69 g of ethyl 4- 1 (2-methylbenzoyl)amino] - 
benzoate in 20 ml of dimethylf ormamide . The mixture is 
stirred at room temperature for 0.5 hour and then 5.23 g 
of methyl iodide is added. The mixture is stirred at 
room temperature for 16 hours. The mixture is diluted 
with water and extracted with dichloromethane . The 
extract is dried {Na2S04), concentrated to reduce the 
volume and the solution filtered through a thin pad of 
hydrous magnesium silicate. The filtrate is concen- 
trated in vacuo to give 11 g of an oil (1:1 mixture of 
product and N,N-dimethylformamide) . The preceding 
product, ethyl 4- [N-methyl-N- (2-methylben2oyl) amino] - 
benzoate, (11 g) is dissolved in 30 ml of methanol and 
25 ml of 2 N NaOH added. The mixture is refluxed for 2 
hours and the solvent removed. The residue is extracted 
with ether (discard) and the remaining residue dissolved 
in 50 ml of water. The basic solution is acidified with 
2 N citric acid and the solid filtered off and washed 
with water. The product is air dried to give 6.72 g cf 
crystals, ro.p. 187-190'C. 

4- FN-Methvl-N- r (2-methvlbPnyovl ) ami^nl bengovl 

A solution of 6.72 g of 4- [N-methyl-N- (2- 
methylbenzoyl)amino]ben2oic acid in 20 ml of thionyl 
chloride is refluxed for one hour. The vola tiles are 
removed in i^gicua.^ Toluene is added to the residue and 
then the toluene removed in vacuo (repeated several 
times) to give the 7.3 g of product as a brown oil. 
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As described for Reference Example 32, but 
substituting the appropriate ethyl 4-[ (N-aroyl) amino] - 
benzoate, the following compounds are prepared. 

RpfPT-Pnpp FvatnnIP "^4 
& - f w-MPtrhvl -W^ ( 2-ghlorQhPngnvl 1 amino 1 bpngoir arid 
ppf^rpnrp Fxawmlp 
M- f w-MPfhvl -W- (2 ■ 5-dighlorohPngnvl 1 aminol bpnzoig arid 

RpferenrP F-xamnlP Ifi 
w-fM-MPthvl-N-(2.4-dichlorohpn7nvnatnino1ben2Qic arid 

Referenre Examnlg 17 
4-^M-MorVlvl-N-(2-rhloro-4-mP^hvlbpn?:nvnaminolber^^oir 

arid 

Reference EyamnlP IB 
4- rN-methvl-N- (2-methvl-4-rhlorober.grvl) amir.clber-rrric 

acid 

Referencfi Example 29 

4- rw-Mprhvl -N- f2 ■ 4-dimeghvlben20vH aininn1hpn?rir ^rid 

ReferenrP Examnip 40 
4-rw-Mprhvl-N- (2 ■ 3-dimethvlhpn?nvnaminn1bPr»?oir grid 
Rpfprpnre Examplp 41 
4 - f N-Mprhvl -N- ( 2 -mprhoxvbpnzovl i ami nn 1 hpr.:;? i r id 
Referencp Examnlo 4 2 
^- fN-Mprhvl-N- f2-rr-i ft iinrnmprhnyvhpn^nvU amine 1bgr.??ic 

arid 

Rpfprpnre ExamnlP 43 
4- fN-MPf hvl -W- n . 4-dimethr>xvbpnr>nvl ^ aminni hpn^oi r arid 

RpfprPnrP Examnl p 44 
4-fN-MPrhv1-N-f2-mPChQXV-4-rhlnrohpngrwnaminnlbPn2ric 

acid 

Reference Example 45 
4- rN-Mprhv1 -M- (2-methvlrhiobPn7nvl 1 amino! benzoic ccid 
Reference Example 46 
4-rM-MP^■hvl-N-f2-Tnpt->n/^rV.^nnhPn-3- 
vlrarbnnvHaminolhPn^oig acid 
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RpfprpnrP Examnip 47 
4-rN-Methvl-N-f^-mprhv1rhinnhPnP-2- 
vlrarhnnvHam-innlhpnTn-ir arid 
Reference Examni p 4R 
4- fN-MPrhvl -N- f 2-methvlfuran-l-v1 rarhonvl ) amino 1 benzoic 

acid 

RefprencP Examnl p 4q 
4- fN-MPthvl-N- n-methvlfuran-^^vlrarhnnvllaminel benzoic 

acid 

Reference Rxamole "SO 
4-^M-Methvl-W-(nhenvlape^v^ laininnlhengnir acid 
Reference gxamplp 
4-fM-Mprhvl-W-f2-ch1nrnnhenvlarPi-v1 laminolbenznic acid 

Reference Eyatnnl p 
4-rw-MPtrhv1-N-f2-mprhnvvnhenvlarprv1 )aminn1hengoic acid 

Reference Fyamr^lp 
4 - fM-MPthvl-N- (2-meghvlnhenv1 arpt-.vl ) aminol bpriTni r arid 

Reference Examnlo S4 
4-fw-MPfhvl-M- (cvrlnhPwlrarhnnvn aminolhPngric acid 
ReferenrP F.vamr'l q '^<=, 
4-fN-Mechvl-N-(3-cvcloheyenprarhnnvl)amino1hpn2nir acid 

Refprenrp Examric Sfi 
4- f N-Metihvl-W- (cvelohexvlacprvl ) amino 1 bpn^ric acid 
RpfpT-PnrP Fyatnr.lp ^1 
7 . 8-Dihvdro-5 (6H1 mi-i nnl innne 
A mixture of 57.93 g of 3-amino-2-cyclohexene- 
1-one, 76.8 g of 3- (diinetlqrlainino)acrotein, 62.5 ml of 
glacial acetic acid and* 270 ml of toluene is ref luxed 
under argon for 16 hours and concentrated under vacuum 
to dryness. Toluene (2O0 ml) is added and the solvent 
removed under vacuxim. To the residue is added one liter 
of dichloromethane and then 200 ml of saturated NaHC03 
slowly added and solid NaHC03 added to bring the pK to 
8. The mixture is filtered and the CH2CI2 layer 
separated. The CH2CI2 layer is passed through a thin 
pad of hydrous magnesium silicate and the filtrate 
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concentrated to dryness. The residual black oil is 
extracted with hot hexane and the hexane decanted. This 
process is repeated until no more product extracted into 
the hexane. The hexane extracts are combined and the 
solvent removed to give 17.3 g of product as an oil. 

Reference Example 64 
7 . 8-DihvdrQ-5 ( 6H) cminoIinQne . oximc 
To a solution of 3.78 g of 7,8-dihydro- 
5 (6H)quinolone in 20 ml of ethanol is added 2.68 g of 
hydroxy lamine, hydrochloride, 3.23 g of sodium acetate 
and 5 ml of water. The mixture is refluxed under argon 
for 4.5 hours, cooled and filtered. The solid is washed 
with 30 ml of ethanol-water (1:1) and dried under vacuum 
to give 3.58 g of solid, m.p. 232-236''C. Recrystalliza- 
tion from ethanol gives crystals, m.p. 234-236*'C. 

Reference Example 
1 . 8-Pihvdro-5 f miinolinpnp . O- f U-mcthvl- 

Phenyl ) sulf onv 1 ^ ^y;im^ 
To a mixture of 2.30 g of 7 , 8-dihydrc-5 {6K) - 
quinolinone, oxime, 3.59 g of 4-methylphenylsuif onyl 
chloride in 32 ml of acetone is added a solution of. 
0.84 g of potassium hydroxide in 10 ml of water. The 
mixture is refliixed for 0.5 hour under argon and the 
volatiles removed under vacuum. Water is added to the 
residue and the mixture is filtered and the sclid washed 
with water and 1 N NaHC03. The solid is dissolved in 
dichlorome thane, dried and the solvent removed to give 
3.83 g of solid. Recrystallization from diethyl ether 
gives crystals, m.p. 102-104'C. 

Reference Example g6 
5.7.8, Q-Tetrahvdro-6H-nvrido f 3 . 52Qr^in~^-one 

A mixture of 8.26 g of 7 , 8-dihydro-5 (6K) - 
quinolinone, [ {4-methylphenyl) sulf onylloxime, 54.63 g 
of potassium acetate, 193 ml of ethanol and 354 ml of 
water is reflxixed for 20 hours. The mixture is con- 
centrated under vacuum to remove volatiles and the 
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aqueous residue (contains solid) is added chlorofonn. 
The mixture is filtered through diatomaceous earnh, the 
filter pad washed with chloroform and the filtrate 
concentrated to dryness. The residual solid is 
recrystallized from acetone to give 2.81 g of crystals, 

m.p. ise-iss^'c. 

6.7.8.9 -Tf^trahvdrn-«^H-rn^ j Hn n , 2-bl ^?Pnn np 

A mixture of 1.56 g of 5 , 7, 8 , 9-tetrahyGro-6H- 
pyrido[3,2-b]a2epine-6-one, 3.31 g of lithium aluminum 
hydride in 40 ml of tetrahydrofuran is refluxed for 4 
hours. The mixture is cooled {0*^0 and 25 ml of 
methanol is added dropwise. The mixture is filtered 
through diatomaceous earth, the filter cake washed with 
tetrahydrofuran and the filtrate concentrated to dryness 
under vacuum. Water (50 ml) is added to the residue and 
the mixture extracted with diethyl ether. The extract 
is dried (Na2S04) and filtered through a thin pad of 
hydrous magnesium silicate (pad washed with) diethyl 
ether. The filtrate is concentrated under vacuu.T. to 
give 1.01 g of crystals, m.p. 70-71**C. 

Ref^rPTiro rypTTipIo CQ 

DvridnfV?>hl^rPT.^r^P 

To a mixture of 2.90 g of 6,7, 8, S-tetrahydro- 
5ii-pyrido[3,2-b]azepine, 2.37 g of triethylamine in 40. 
ml of dichloromethane is added 5.16 g of 2-chloro-4- 
nitrobenzoyl chloride in 50 ml of dichloromethane. The 
mixture is stirred at room temperature under argon for 3 
hours and then poured into water. The organic layer is 
separated and washed with 1 n NaHC03 , H20, brine and 
dried (Na2S04} . The solution is filtered through a thin 
pad of hydrous magnesium silicate, the pad washed with 
CH2CI2 and ethyl acetate and the filtrate concentrated 
to dryness. The residual solid (7.13 g) is triturated 
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with ethyl acetate to give 4.41 g of off-white crystals, 
m.p. 143-145*C. 

Reference Example 69 
6.7.8. 9'Te»:rahvdrQ-5- f 4-amino-2-c::hlQrobenzQvl) -SH» 
pvrido r 3 . 2 -b1 agopino 

A mixture of 3.31 g of 6,7,8,9-tetrahydro-5- 
(2-chloro-4-nitroben2oyl) -5ii-pyrido(3 , 2-lj] azepine and 
6,78 g of St annus chloride dihydrate <SnCl2.2K20) in 200 
ml of methanol is refluxed for 2 hours under argon. The 
solvent is removed under vacuum and 5 ml of saturated 
NaHC03 solution and solid NaHC03 added to bring the pK 
to 7. The mixture is extracted with ethyl acetate, the 
extract filtered through diatomaceous earth and the 
filtrate washed with saturated NaKCOs, H2O, trine and 
dried (Na2S04). The filtrate is passed through a thin 
pad of hydrous magnesium silicate and the filtrate 
concentrated to dryness to give 2.58 g of an amorphous 
solid. Anal. Calc'd for C16H16CIN3O; C,59.S; K,5.7; 

N,13.1; Clr 11.1 Found: 
C,60.5; K,5.0; N.12.5; 
CI, 11. 6. 
Referonce Examnlg^ -^n 

Dry methanol (400 ml) is cooled in an ice bath 
and HCl gas is bubbled into the mixture for 25 minutes. 
To the MeOH-HCl is added 30 g of 6-aminopyridine-3- 
carboxylic acid and then the mixture is stirred and 
heated at 90*C for 2 hours (all the solid dissolved) . 
The solvent is removed under vacuum and the residual 
solid dissolved in 100 ml of water. The acidic solution 
is neutralized with saturated sodium bicarbonate (solid 
separated) and the mixture chilled and filtered to give 
30 g of white crystals, m.p. 150°-154*^C. 

Referencp Rxample 71 
f^-r (^>f lijnrn-2-m^thvlben?nvl) amino 1 pyridine-' -rarbcxvlir 

acid 
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To a mixture of 4.5 g of methyl 6-amino- 
pyridine-3-carboxylate and 5.53 ml of triethylamine in 
40 ml of dichloromethane (cooled in an ice bath) is 
added 6.38 g of 5-fluoro-2-methylben2oyl chloride in 10 
ml of dichloromethane. The mixture is stirred et room 
temperature under argon for 18 hours and an additional 
3.4 g of 5-fluoro-2-methylben2oyl chloride added. After 
stirring at room temperature for 3 hours, the mixture is 
filtered to give 3.0 g of methyl 6- I [bis (5-f luoro-2- 
methy Ibenzoy 1 ) ] amino J pyridine-3 -carboxylate . The 
filtrate is concentrated to dryness and the residue 
triturated with hexane and ethyl acette to give an 
additional 9.0 g of bis acylated compound. 

A mixture of 12.0 g of methyl 6-[(bis(5- 

f luoro-2-methylbenzoyl) ) amino] pyridine-3 -carboxylate. 60 
ml of methanol- tetrahydrofuran (1:1) and 23 ml of 5 E 

NaOH is stirred at room temperature for 16 hours. The 
mixture is concentrated under vacuum, diluted with 25 ml 
of water, cooled and acidified with 1 N HCl. The mix- 
ture is filtered and the solid washed with water to give 
6-3 g of the product as a white solid. 

As described for Reference Example 71, but 
substituting the appropriate aroyl chloride, heteroaroyl 
chloride, cycloalkanoyl chlorides, phenylacetylchlorides 
and related appropriate acid chlorides, the following 6- 
t (aroylamino] pyridine-3 -carboxy lie acids. 6- [ (hetero- 
aroyl) amino] pyridine-3 -carboxylic acids and related 6- 

( (acylated) amino) pyridine-3 -carboxylic acids are 
prepared. 

Ref P^PnrP Exatnnlo 7? 
6-r ^^^-Mf»rhv^-?-^hSor,y1^arhnn^/n pTn•inmTM.■r^dina-^- 

Rpfpr-pnrp ExamnIP 7^ 
.6- r f 2-Mprhv1 f^ryyirftrY^r^y^ l) ami■nn)n^.rr' -.^ -nc-j. 

carhnwl <n f^r-\<f[ 
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Reforpnrp. Example 74 
f-f n-Methvl-2-furanvlrarhnnvl)amino1nvridinP-l- 
rarbnwljr srid 

ReferpnrP Pxamnlo 75 
fi- r (?-MPt:hvl-3-furanvlrarhnnvnamino1nvrinin«»--S- 

carbnxYlir srifl 

PpferPnrP Exainnle 76 
fi-f fl-flunrn-2-methvlben20vHaminnlTTfvridinP--^-rarhoyvT^p 

acid 

ReferenrP FxamnlP 77 



15 





r ( 2 -Methvlbenzov 1 ) amino 1 nvr i ri i hp - ^ ■ 


-carboxvlic 






Reference Example 78 








f ( 2 -chlorobenzovl ) aminol nvr -J d-^ n^-3 


-carbox^/lic 






Reference Fxamiple 79 






6- 


r ( 2 -FluorobM^ovl 1 aminn 1 nvri di n«»- 7 


-carboxvlic 


acid 





20 



25 



30 



6- 


r f 2- 


Chloro - 4 - f luor obenr ov 1 ^ am Ino 1 rv- f 


Ldine-3-carbox-/lic 






acid 








Reference Kxpmnl^ PT 






r / 2 . 


.4-Dichloroben20vl ) amino 1 nvr id ^ ne- 


-3 -carboxvlic acid 






Reference Pxamp^^ 6 2 






r M- 


Chloro-2-fluoroben20vl ) amino ipvr: 


Ldine-* -'^arbox'/lic 






acid 








Reference Example 83 








. 4. 5-Trimethoxvben20vl)amino1nv-'! 


dine-? -carbox^/lic 






acid 








Reference Examnle 84 






f '2, 


4 -Di f luorobenzovl ) amino 1 T^yr i d in* - 


-3-carboxvlic ^c:id 






Reference Examnle 85 






5- f 


f 2 -Rromobenzovl ) amino 1 nvr i d i no - - 


carboxvlic acid 






Reference Examnle 8^ 




6- 


(2 


-Chloro-4-nitroben20vl)amino}nvri 


.dine-3-carbox-7lic 



RpfprPnrP F.xamnlP 67 
a - f tTPl-rahvdrftf »i-anv1 -? -ra'rhnny 1 > am^ nnl rv-rH < r>^- •? - 

carboxvlic acid 
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ReferenrP F-xamnl^ flft 
6-r fTetrahvdrnrhipnvl -7-rarhnnv1 ) a lnino^n^/l-; n^n^^-T- 
Carbnyvlif firifl 

6-r (CvclQhexvlrarhoTivl)aminr.lTTvr-ir!^np- 3-carhnyv\ir sriri 

•6-f (cvclQhex--^-PnPParhnnvnaminn1nvr idinP-?-rP.rhoyvTSr 

aeid 

ReferenrP FvamnTo oi 
6-f (5-Flunro-?-inpthvlhPn7PnearArv1 taminolnvr^rtino--^- 

carhnwlir ariH 
Reference Fxamnip Q? 
6- f [2-ChlQrohPn?PnParp.-v1 ^ afriSnnlnvrS ri inP-^-ra^hnwl i r 

acid 

Rpfp^pnrp FvamnTp 07 
6- r f cvrl npenrvl rarhnm/1 ) am^ nnl nv^-i < ne-^ -r=rho?fvl ^ r ar-i d 

ReferPnrP Fvawr^To OA 
6-r (CVrlohPXv1arf»rvnatniTio1nvT-Sdin p -->-rar-hnwlif- arid 

RefsrPn^P Fxamnlo o'; 

f-r n-Met:hvl-2-rhiPnv1arpt:vl)atn-iT^ r .1pvr-id^no-3-garhnvv1 ^ r. 

. acid 
ReferpTirP Fv amnlp 
6-r f2-Mprhvl-l-rhiPnv1s<-pfvT 1 pm-inr.1 n vrSd^no-:^-raTbnw1 

acid 

Rpf p^pnrp CypTn^ip C7 
6-f (3-Mer.hvl-?-fnraTivlarprv1 )aminoW -idinP-^-r5rhnwi^ ^ 

ReferPTirP Fxawnlp Qfl 
6- f f 2-Mprhv1 --^-furanvl arori/l 1 ami nnliTv^i di nP-7 -ra ^ bnwT i r 

acid 

Referencp FxamnlP OQ 
6- r ( 3 -Mer.hvl -2 - tetrahvdrnrh < pnvl arprvl ) amino 1 twt-; dinP-T - 

carbnyvlir sr-iH 
Referencp Examnlc 100 
6-r (2-Meghvl-?-tet-rahvd^ othienvlacer:vl ) amino1r)v--i dine-'- 

carhnxvl-ir arid 
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Reference Example 101 
6> r ( 2 . '^-Di rhlorobenzovl ) aminol nvridine- -garboxvlic acid 

Reference Examnlo 1Q2 
f;,r f? . S-nirhloroben^Qvl^aminolwrinine-lj-garbQwlir acid 

Reference Exampift 1Q3 

f;-r.(2>Methvl-4-chlQroben:gQvl)amino1pvridine>^->carbQxvlic 

acid 

Reference Examnle 104 
6-r (2.3-DiTnet:hvlben^ovl)aininQlnvridine-l-carboxvlic acid 

Reference Example IP'S 
(2-Methoxvbenzovl) aminol pyridine--^ -carboxvlic acid 

Reference Examnlo lOfi 
6- r ( 2 -Trif lucromethoxybent^ovl ^ amino 1 rvridine*"? - 

Reference Example 107 
fi- f ( 4-rhlQrP-2 -met:hQxvben?ovl ) aminni pyridine-:? - 
rartanxvlSr ar^d 
Reference Example 1 0P 
r2> (TrifluoromerhyDbenTnyllaminol pyridine-"- 
carboxvlic acid 
Reference Examplo iQO 
f-r (2.6-DichlQrQben7oyl)aminnlpY^idine-'^-cP-^bcxylic acid 

Reference ExamplP 110 
6- f (2 . 6-Dimet:hvlbenzQvl) amino] pyridine- 3-c = rbc>r/lir acic 

Reference Examrlf III 

6* f (2-Meg:hylt:hiQben2ovl> amino) pyridine- 3 -carboxyl ic acid 

Reference Exflmrlf M2 

6,f (4-F3tinrn-2- f rrifluQrometihvll benzoyl ) aminP 1 pyridine - 

•^-rarbnyyl ir arid 
Reference Example 112 
€-f (2.:^-nirb1nrober^2oyl)aminnlpyridine-3-carbox'/lic acid 

Reference Exan^ple 114 
f;-f f4-Flnnrn^2.>mer,hvlben7,nvnaminnlpyriQine-3-r:p.rbc>r/lic 

acid 
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Refergncg ExamnlP 115 
6- r (2 . 3 , 5-TrichlQrQbenzovl VRmino1nvriQinfi-:^>r;»^hnvYl ^ r 

acid 

R^ferencP ExamnlP 1 1 
6- r (5-Fluoro>2-chlornbPn:?nv1 )aminolpvridinP-';- rarhowl i^ 

acid 

6-f {2-FluQro-5-(rrifluornmet^hvnhPn ?nvl)amir.r)lpvridinp. 

3-carbQw1ir PrSn 
Referenrp Fxamnip 11 R 
6-f fS-yiuoro-2-mPt:hvlbpn?nvl^aminrl T?vridinp-7-garbQnvl 

A mixture of 6.2 g of 6- [ (5-f luo^o-2-methyl- 
ben2oyl)aInino]pyridine-3-carboxylic acid and 23 ml cf 
thionyl chloride is refluxed for 1 hour. An additional 
12 ml of thionyl chloride is added and the mixture 
refluxed for 0,5 hour. The mixture is concentrated to 
dryness under vacuum and 30 ml of toluene added to the 
residue. The toluene is removed under vacuum and the 
process (add toluene and remove) is repeated to give 7,7 
g of crude product as a solid. 

As described for Reference Example 118. the 
following 6- (acyl)amino)pyridine-3-carbonyl chlorides 
are prepared. 









Referer.ce r.xam->'e I' 9 




6- 


r f -5 


-MethYl-2 


- thienvlcarhonvT i r.c 1 rvr ' d"^ r«»-~ 


-carscr.:-:^ 


















Eelfirence Exsmcle 120 




6- 


\{2 




-thienvlcarbonvl ) sm^ nol rvr < d< ne-? 


-carbenvl 








Chloride 










Reference Examcle 121 




6- 




-Methvl-2 


=^euranvlcarbonvl ) aminol nvr-i ne-- 


-carbonvi 








chloride 










Reference Examr»i » i22 





chiorifle 
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Reference Examnla ^7^^ 
- f n -Fluoro-2 -methvlbenzovl ) atn4 nnT nvr-i d i n»-? -carbonvl 

rhinririp 
Reference Examplg 124 
fr-f t^-Merhvlhen^nvnaminnlnvridiP-e-l^-rarbonvl chloride 

Reference ExamnlP 12S 
fi-r (^-Chlornhengovl^aminoT pyridine-^ -carbnnvl chlorine. 

white crystals 
Reference Fvamnle 126 
g-r 0-g1„o^nhen:>nvnam-inolT>vridine-?-carhonv1 chloride 

Reference Fxamnle 127 
6-r f2-Chloro-4-fluorobenzovnami'-!o1tyvridine-3-garbonvi 

chloride 
Rpfarpnce gxamnla i?fl 
6- r f 2 ■ 4-DichlorQben?ovl ) aminn1rvridine-?-esrbonYl 

chloride 
Reference Examni e i2Q 
6- f ( 4 -ChlorQ-2 -f luorobenzovl ) ami noT pvr idine-3 -carbonvl 

chloride 
Reference Exatnnio 110 
g - r n ■ 4 ■ 5-Trimet:hoxvbenzovl)amino-tpvridine-3-carbar!vl 

chloride 
Reference Examnle 111 
fi-f (2.4-Difluoroben?ovl)aminoTPvridine--?-carhonvl 

Reference Example 11?. 
6-f (2-Bromobengovl)amino1pvridinP-->-carbonvl chloride 

Reference Examnle l!^? 
fi-r (2-rhlnro-4-nit;rohenzovHaminolnvridine--^-rarhonvl 

Reference Examole T^4 
fi- r fTerrahvdrof nranvl -2-carhonvl ) aminolDvridine-3 - 
carbonvl chloride 
Reference Fxamnle 13 5 
f;-f (Terrahvdrorhienvl -2 -rar-honvl 1 amino 1 nvri d- '-e-T - 
rarhonyl chloride 
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Ref erpnrP gyamnlA T^g 
6-f (rvclohexvlrarhnnvl law^m^lpyyirtTTio-^ -rar-hf^nYl 
5 rhinr-iric 

ReferenrP FyaTnr.TA 1^7 

. 6-f fCvclohex-3-f»nPrarhnm/npminn1nv^irti n e-1-r3^hnTTYi 

chlnririp 

Refsrenrp Fxampl" nB 

10 £-f (2-Mpr.hvlben7Pnparprv1 lam^nnW^-iH-i nP-t-r^T-V^onyi 

6-r f2-rh1nrnhPn7PnparprYl latn<nn1p vr^ri<r,o-->-r-ar-hnr^,r. 

15 ReferpnrP Pxamnio 14^ 

6-f (rvrloppnrv1rarhnnvnafninr1r^>^-ir» inp-:i-r3^rnnw1 

chlnrSrio 
RefprPnrA gxsmnlp 141 

20 ReferenrP Exsmni p 147 

f-f n-Mpr^yi -2-chjpnvTarpt-vi ^ a mino 1 nvr--i ding-? -rarberv" 

chlor-irip 
Refprpripp gv?.>npia 14-; 
6- ^ f?-MP^hv^ -•>-r:h7Pnv1appi-vH».|]4 y,fsln-u^.if9<T,a--;-^9>nori^/- 

chlnrirtp 
ReferenrP cyamnlp lA^ 

6-f n-Met:hv^-?-f)^ranv^arp^YnPTT^^nr.^^ Y ^■jp^r,p-^^-rs^hnnv■ 

rhln^irtP 
Ref Prpnrp Exatnnl p l^c; 

^ '2-y<9rhv^ -l-furanvlarprvnam-i nolT>vr-irf^np--^-^P^r.nnY ^ 

chlnrirfp 
RgfprPnr» Examnip 

6-r (^-MThvV^-fluQrobPnrPnParp-vnaTninnlnv^-iri^np--;- 

rarhnnvl phl^^-i^f. 
Regerpnrp Fygmr.! p 1^7 
6-f ^-Methvl-2-rp^■rahvri»■r.^hjpnv^ar p«■vnarn^no^nvri^.inp--■- 
carbonvl ghloridp 
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6-f (2-Mechvl-3-cegralTvdrnt:hjenv1arprvnaminnTnv rif^ir.P-7- 

carbonvl chloride 

RpfprPnrP Fyamnl p 1^9 
g-r fS.S-Dichlorobpn^ovnaminnlnvridinp-^-r arhnnvl 

ReferenrP Fvampl p 1 ^tO 

chlnrirtP 
Refereneg FxamnlP 

6-f f2-Mpr.hvl-4-rhlgr;>bengQv1 ) gminoTpvridinp-?-r5rhf;^ ,v^ 

chlorinf? 

P.efprPnrP Fyatnnlp 1^7 
g-f (2.1-t?i?npr.hvlbpn?nvl ) ami nol nvriainp--} -garbonvl 

chlnr^riP 
Refprgncp Fxamnip t;! 
• 6-f < 2 -Mpr.hr>fvbpr.:;ovl ^ amino 1 pyridine- !?-C£rbonvl chlnrino 

Referenro ExamnlP it^a 
6- f f 2-Trif lucrnmethoyvbengovl ^ atp.'' nolnvridinp-" -carbonv'' 

rhlnr^fSP 
RpfprpnrP Fyamni p 
A- f f 4 -Chiloirg" 2 -'!T\etih.QYybeTi?QYl ^ cTnir*olT?vridiTi^-^ ^csT'bgrvl 

Reference Example l^fi 
6' f f 2- fTrif luQrQmet:hvl)benzovl lP,tni nc>lT?vridine-3-C5rbonvl 

chlorine 
Reference Example 1^7 
6- r (2 , 6>DichlorQbenzovl ) aminnlnvridine-^- -c^rbonyl 

chloride 
Reference Example 158 

6 - f ( 2 . 6 -Dimetihvlbengnvl ) amino 1 pvr idine--^^ >c£rbonv 1 

chloride 

Reference Example 159 
f;.r (2-MorhvlrhiQben:;nvl)aTninolpvriQine>?-rarbQnvl 

chloride 
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6-f (4-FlUOrQ-2-fr^if1nn-rnmArV.Yl)hpnTnvnpn.ir, olT>v^-;ri,-„^. 
5 3-carhonvl rhlni-^ga 

ReferpnrP ^^^mr.^c, 
6-r (2 . 3-DichlQrnbenznv1 ^ p minnlrytrridino-T-c-arhnnYl 

chloririo 
ReferenrP Evamnl o if^p 



10 




chloride 




Reference Exanmip ikh 








Chloririp 


15 


Reference Fvsmpio iff/^ 








chloririP 




Esferencp Fv;=jT,pi <=> icr 




6-f f2-niinro-^-'rr1flnornTT>PrhYM^Pn?nvi IPtn^nnlnv^-'nino- 


20 


2-carbonvl rhio^nrjo 




As described for Reference Example 71, the 




following bis acylaced products (Table A) are prepared 




and purified by silica gel chromatography. These 




compounds are then hydrolysed to the acids as described 



in Example 71 (Table B) . 



30 
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0 




Bx No. 






^3 


R4 

<* 






166 


CHI 


K 


H 


H 


H 


388 


167 


CK3 


H 


H 


F 


H 


424 


168 


CHI 


F 


H 


u 


K 


426 


169 


v 


OCH-^ 


OCK-? 


OCHl 


K 


540 


170 


CI 


H 


K 


u ■ 


H 


430 


171 


F 


H 




t: 


u 


396 


172 


Er 


H 


H 


H 


K 


520 


173 


CI 


H 


p 


H 


u 


412 


174 


Ph 


H 


Ph 


H 


H 


512 


175 


CI 


H 


H 


Br 


H 


474 


176 




H 


H 


F 


Er 




177 


CH7 


H 


H 


H 


Er 


468 



M"*" is molecular ion found from FAB mass spectrum 
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5 
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15 
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.■R.«.f . 
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»1 


R2 


R3 




X 




178 


cm 




K 


K 


H 


256 


179 




K 


H 


p 


H 


274 


180 


cht 


F 


H 


K 


H 


274 


181 


K 


0CH3 


OCH3 


ocm 


K 


332 


182 


CI 


K 


H 


H 


H 


276 


183 


F 


u 


p 


H 




278 


184 


Er 


H 


K 


H 


H 




185 


CI 


H 


F 


H 


u 


294 


186 


Ph 


H 


H 


H 


u 


318 


187 


CI 


H 


H 


Br 


H 


356 


188 


CH3 


K 


K 


F 


CI 




189 


CH3 


H 


H 


H 


Er 


336 



M+ is molecular ion found from FAB mass spectrum. 

To a Stirred solution of 6-aminonicotinic acid 



(13.8 g, 0.1 mole) in glacial acetic acid (100 ml), 
bromine (16 g. 5 ml, 0.1 mple) in acetic acid (20 ml) is 
added slowly. The reaction mixture is stirred for 8 
hours at room temperature and the acetic acid is removed 
under reduced pressure. The yellow solid residue is 
dissolved in water and carefully neutralized with 30% 
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NH40H, The separated solid is filtered and washed with 
water to give 18 g of solid; mass spectrum: 218 (M+) . 

Reference Fx^^mnlP 1Q1 
Methvl ^ -amino- -bromnnvT- jdine-:? -carbox-y 1 ar p 

6-Ainino-5-broinopyridine-3-carboxylic acid (10 
g, 50 mmol) is dissolved in saturated methanolic HCl 
1100 ml) and refluxed for 24 hours. The solvent, 
methanol, is re-moved under reduced pressure and the 
residue is dissolved in ice cold water. The aqueous 
solution is neutralized with 0.1 N NaOH and the solid 
which separates is filtered; washed well with water and 
air dried to yield 10 g of product as a solid: mass 
spectrum 221 (M"^) . 

6 - r ( 2 -Methvlbon^gnoa ror vi ) ^rni i pyr i n^: r>P^3 -rarrnw 1 ^ n 

arid 

To a cooled (0*^C) mixture of 5.0 g methyl 6- 
aminopyridine-3-carboxylate, 12.6 ml of N, N-diisoprop\'l- 
ethylamine in 40 ml of dichlororaethane is added a 
solution of 12.2 g of 2-methylbenzeneacetyl chloride in 
10 ml of dichloromethane . The mixture is stirred under 
argon at room temperature overnight. The mixture is 
diluted with 200 ml of dichloromethane and 50 ml of 
water and the organic layer separated. The organic 
layer is washed with 50 ml each of 1 M NaHCCs, brine and 
dried (Na2S04) . The solution is filtered through a thin 
pad of hydrous magnesium silicate and the filtrate con- 
centrated to dryness. • The residue (9.0 g) is chroma- 
tographed on a silica gel column with hexane-ethyl 
acetate (3:1) as eluent to give 8.6 g of solid. This 
solid, mainly methyl 6- [ [bis (2-methylben2eneacetyl) ] - 
amino ]pyridine-3-carboxy late, is dissolved in 60 ml of 
tetrahydrofuran-methanol (1:1) and 23 ml of 5 N NaOK 
added to the solution. The mixture is stirred at room 
temperature overnight and the mixture concentrated under 
vacuum. Water (25 ml) is added and the mixture is 
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Stirred and acidified with cold 1 N HCl. The mixture is 
chilled and the solid filtered and washed with water to 
give 5»9 g of off-white solid. 

• 6-r ^2-Methvlbenzpnfir^cg^vn^Tnin o^pvr^dinP^3-rP.rhnn^/^ 

A mixture of 4.5 g of 6- [ (2-methylbenzene- 
acetyl) amino]pyridine-3-carboxylic acid and 25 ml of 
thionyl chloride is refluxed for 1 hour and then con- 
centrated to dryness under vacuum. To the residue is 
added 20 ml of toluene and the solvent re.noved under 
vacuum. The addition and removal of toluene is repeated 
and the residual solid dried at room temperature under 
vacuum to give 5.3 g of dark brown solid. 

Reference Fysnnlg 1^4 
2 - f 2 -Pv;;"idinvl ^ bon^ypic arid 

A mixture of methyl 2-iodoben2oate (12 g, 47 
mmol), 2-pyridinyl-tri-n.butyl stannane (20 c, 55 mmol) 
and tetrakis (triphenyl phosphine) palladium (0) (2 g) . 
is refluxed in toluene (degassed) for 48 hours. The 
reaction mixture is concentrated under vacuum and the 
residue is chromatographed on a column of silica gel 
with 50% ethylacetaterhexane as eluent. The initial 
fractions (2 lits) are discarded and finally the product 
methyl 2- (2-pyridinyl)ben2oate, is eluted and isolated 
as an oil. (Yield: 5.5 g) : mass spectrum. 213 (M*) 

A mixture of the preceding compound (3.0 g, 14 
mmol) and NaOH (600 rog, 15 mmol) is refluxed in 
MeOH:water (9:1) (50 ml) for 4 hours. When the reaction 
is complete, it is concentrated under vacuum and the 
residue dissolved in 50 ml of cold water. Neutraliza- 
tion with glacial acetic acid affords a solid which is 
filtered off and washed with water to give 2.5 g of 
brown solid; slightly soluble in water; mass spectrum 
(CI) 200 (M-^l) . 
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Ffhvi -^-fN- (l-prhQyvr£rbnnvl>:?>r>vridinvl) -N-U- 
mPt-hvlnhenvlsulfnnvl ) laminnbnranfi^l ^carbowlaf p 
A mixture of 13.4 g of ethyl 2- [ (4-methyl- 
phenylsulf onyl) aininolpyridine-3-carboxylate, 23.1 g of . 
anhydrous potassium carbonate and 20.4 g of ethyl 3* 
bromobutane-l-carboxylate in 300 ml of N,N-dimethyl- 
formamide is heated at 110**C under argon for 6 hours. 
The mixture is concentrated to dryness under high vacuum 
and to the residue is added CH2CI2 and B2O. The organic 
layer is separated and washed with water (3 times) , 
treated with activated carbon and dried (MgS04). The 
solvent is removed and the residue chromatographed on a 
short column of silica gel. The column is eluted wiih 
1900 ml cf CH2CI2. then 1300 ml of CH2CI2 and finally 
with 4 L of 5% ethyl acetate in CK2CI2. The 5% ethyl 
acetate in CH2CI2 fractions are combined and the 
combined fraction dried (MgS04) and the solvent re-moved 
to give 16.9 g of white crystals. A O.S g sample is 
recrystallized from toluene to give white crystals 
(washed with hexane) (0.39 g) m.p. 129 . E-130*'C. 

Ethyl g . Q«dihvQrQ-g>-hvc!royv-Q- r 
tnorv^yi phenyl 1 gulf onvl 1 >'7H-pYr Ido f 2 . 3 >bl azepine-r - 

carhQ>r/li- P^rid 

To a solution of 7,85 g (70.0 romol) of 
potassium tert -but oxide in 150 ml of tetrahydrofuran, 
chilled in an ice bath, is added 15.2 g (35.0 mmol) of 
ethyl 3- [N- (3 -carbethoxy-2-pyridinyl ) -H- ( 4-methyl- 
phenylsulf onyl) ]aminobutane-l-carboxy late in 150 ml of 
dry tetrahydrofuran dropwise over 50 min. The mixture 
is stirred in an ice bath for 5 hours and poured in 500 
ml of ice water. The mixture is brought to pH 5 with 
10% HCl and extracted with ethyl acetate (4 times). The 
extract is dried (MgS04) and the solvent removed under 
vacuum. The residue is chromatographed on silica gel 
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with 10% ethyl acetate in CH2CI2 as eluent. Fractions 
containing product are combined and the solvent removed 
to give 12.8 g of a pale yellow gum; Mass Spectrum (FAB) 
389 (M*H); 411 (M+Na) . 

6,7.6, o-Tetrahvdro-Q- f U^Tngi^hvlnhp nvl \ gulf onvl 1 -^K- 
Pvridof2. 1>b1a?Pnin-^-nr^P 

A mixture of 13.2 g of ethyl 8 , 9-dihydro-5- 
hydroxy-9- [ (4-methylphenylsulf onyl] -7li-pyrido [2 , 3-]2] - 
azepine-6-carboxylate, 265 ml of dimethylsulf oxide and 
1,52 ml of water under argon is heated at 150°C iS.5 
hours. The mixture is poured into 2700 ml cf ice water 
and the mixture chilled 16 hours. The mixture is 
filtered and the solid washed with water and dried. The 
tan solid is dissolved in ethyl acetate and the solution 
washed with 50 ml (4 times) of water. Activated carbon 
is added to the solution and the mixture filtered 
through magnesium sulfate. The filtrate is concentrated 
to dryness under vacuum to give 10.4 g of solid. The 
solid (9.24 g) is filtered through silica gel with 5% 
ethyl acetate in dichloromethane as solvent. The 
filtrate is concentrated under vacuum to give 6.7 g of 
off-white solid; Mass Spectrum (CI) {M*+K) 317. 

P.eferpnrP ExaTnnip iQP 
6.7 . . Q-Tpf -.-ahvdro-g; - ( 2 -rh1 nro-4 -rir rcbgr.:;rvl > -^K- 
PvridQf^ . 2-b1a7Pr>iTiP . l-ovjdp 

To a solution of 0.497 g of 6 , 7 , 8 , S-tetra- 
hydro-5- (2-chloro-4-nitroben2oyl) -5]i-pyrido[3 ,2-ii]aze- 
pine in 7 ml of chloroform is added 1.04 g of 3-chloro- 
perbenzoic acid. The mixture is refluxed overnight and 
the solvent removed under vacuum. To the residue is 
added 100 ml of water and the mixture extracted with 
dichloromethane. The extract is washed with K20, 1 N 
NaHC03, H2O and dried (Na2S04). The solution is 
filtered through a thin pad of hydrous magnesium 
silicate. The filter pad is washed with 10% methanol in 
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ethyl acetate to give 0.49 g of product as a glass 
(foam) , m.p. 110-125*^C. 

Refergncg Example 1?? 

6 . 7 . fi . o-TetrahvdrQ-5H-Pvrido r2 . 3 -b1 a^er^in- S-on^ 

A solution of 5.00 g of 6,7,8,9-tetrahydro-S- 
I (4 -methylphenyl) sulf onyl] -Sfl-pyrido [2 , 3-li] azepin-S-one 
in 60 ml of 40% (v/v) sulfuric acid in acetic acid is 
heated at 60**C for 11 hours. The mixture is chilled and 
poured into 350 ml of ice water (cooled in an ice bath) 
with thorough stirring. To the cold mixture is added 
solid NaOK until the pH is 8 while keeping the tempera- 
ture below 30**C. The mixture is filtered and the solid 
washed with ethyl acetate. The organic layer of the 
filtrate is separated and the aqueous layer extracted 
with ethyl acetate. The organic layer and extracts are 
combined and treated with activated carbon. The mixtur 
is filtered through MgS04 and the solvent removed under 

vacuum to give 2.0 g of yellow crystals. 

Reforoncfi ^xamrlP 700 
. 7 . p . c -ToT^rahvdro-Q - f 2 - - r.itTob'^T^^^vl ^ - - 

Dvrido r 2 ■ ? -b] a:;epin-g-Qno 
To a solution of 6 , 7 , 8 , 9-tetrahycro-5ii- 
pyrido[2. 3-t]a2epin-5-one and 0.234 g of triethylamine 
in 6 ml of dichloromethane is added 0.506 g of 2-chlcrc 
4-nitrobenzoyl chloride in 2 ml of dichloromethane. Th 
mixture is stirred at room terr^erature overnight under 
argon. The solution is washed with H2O, 10% NaHC03 and 
dried {MgS04). The solvent is removed to give a brown 
oil which crystallizes. The mixture is chromatographed 
on silica with a waters Prep-500 instrument with ethyl 
acetate-hexane (1:1) as solvent to give 2.4 g of off- 
white crystals, m.p. 162-164*^C (identified as ^-2- 

chloro - 4 -ni t r obenzoy 1 der iva t ive ( 2 - chlor o - 4 - ni t ro - 
benzoyl enolate of product) and 0.80 g of product as 
crystals, m.p. slowly decomposes 160-220**C. 
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A mixture of 2.0 g of 6- (4-nitrobenzoyl) - 
1,4,5, 6-tecrahydropyra2olo t3 , 4 -d] thieno [3 , 2'h] azepine in 
• 40 ml of absolute ethanol is stirred under argon while 
1-6 ml of hydrazine' is added. The reaction mixture is 
heated at SC'C for 1.5 hours. The reaction mixture is 
cooled to room temperature and 400 mg of 10% Pd/C added 
and the reaction mixture heated at lOO^C for 1.5 hours. 
The reaction mixture is filtered through diatomaceous 
earth and the cake washed with methylene chloride. The 
filtrate is concentrated in vacuo to a residue which is 
crystallized from ethyl acetate :hexane to give 1.4 c cf 
the desired product as yellow crystals, 242-260^*0. 

Reference ExamrT^ 
7-^ ^Dim'>^hvlRmino)Tnprh ylpni:>1 ,d . f . ^-t^orrshvriT-n-^- /p^ 
ChlQro-4-n-i rrnben?nvl ) >8H-rh-? phq r -a . P-r^r^in-o •nryg 

A mixture of 3.0 g of 4, 5, e,7-tetrahydro-4- (2- 
chloro-4-nitrobenzoyl)-8iI-thieno[3,2-i]azepin-S-or.e and 
20 ml cf tert-butoxy-bis(dimethylamino) methane is heated 
on a steam bath 2 hours followed by the addition cf IC 
ml of methylene chloride. The reaction mixture is 
refluxed for 1 hour. The reaction mixture is evaporated 
in vacuo to a residue which is diluted with 100 ml cf 
methylene chloride and filtered through a pad of hydrous 
magnesium silicate. The filtrate is filtered through a 
short column of silica gel to give 2.45 g cf the desired 
product as a yellcv; fear;. 

6* (2-Chlorn-il-.nii^rnhhPn ?nvl ^ - V il . c; 
tetrahvdrQPvrarrnlnf^ A-dlthionor - . p^p^^ 
To a mixture of 2.2 g of 7- [ (dimethyl- 
amino ) methylene) -4 , 5, 6 , 7-tetrahydro-4- (2-chloro-4- 
nitrobenzoyl)-8H-thieno[3,2-i2)azepine in 40 ml of 
ethanol is added 341 jil of hydrazine followed by heating 
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at 60**C for 1.5 hours. The volatiles are evaporated in 
vacuQ to a residue which is dissolved in 100 ml of ethyl 
acetate and filtered through a pad of hydrous magnesium 
silicate. The filtrate is evaporated in vacuo to give 
1.85 g of the desired product as a yellow-orange solid. 

Reference E^^ample 2Q4 

fs- (2>ChlQrn-4-aminobPn2nvl) -1. 4 ,5,6- 
rpf rahvdrQDvragolori.4-d1fhignQn .2->b1a2epine 

A mixture of 1.8 g of 6- (2-chloro-4-nitro- 
benzoy 1 ) - 1 , 4 , 5 . 6 - 1 etrahydropyrazolo ( 3 , 4 -d] thieno [ 3 , 2 -t] - 
azepine in 35 ml of absolute ethanol is added 5.42 g cf 
tin (II) chloride followed by heating at reflux for 1 
hour at 80*C. The volatiles are evaporated in vacuo tc 
a residue which is partitioned between 150 ml of ethyl 
acetate and saturated aqueous NaHCC3 the reactants are 
stirred at room temperature for 1 hour and filtered. 
The organic layer is separated and washed with 30 ml cf 
brine, dried (Na2S04) and filtered through a pad of 
hydrous magnesium silicate. The filtrate is evaporated 
jjl vacuo to give 1.55 g of a yellow-orange foam. 

fDimprhvlaminQlTner.hvlgn^l-4. g . ^ . 7 r£hvdro-4 - f 4- 
nitrobenzovl-SH- thieno \1 . 2-bl azgi:in-8-Qne 

A mixture of 3.2 g of 4 , 5 , 6 , 7 -tetrahydro~4- ( 4- 
nitrobenzoyl) -8li-thieno[3 , 2-b] azepin-S-one and 32 mi of 

tert-butoxybis (dimethylamino) methane is heated on a 
steam bath for 3.5 hours. The reaction mixture is 
allowed to stand for 48 hours. The reaction mixture is 
evaporated in vacuo and the concentrate is dissolved ir. 
150 ml of methylene chloride and filtered through . 
hydrous magnesixim silicate two times. The volatiles are 
evaporated in vacuo to a residue which is dissolved in 
25 ml of ethyl acetate and filtered. The filtrate is 
cooled to give 3.2 g of the desired product as a light 
orange solid, m.p. 214-216**C. 
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Referenre Fvamnlp ?nfi 
N-f4-f ^7-(Dimef■hvlam^nnmA^hY•^^pnf»n-■^ 7 . fl-^e^^^.|^^.^^p-0- 

methyl hpr,,;jHn,i^p 

A mixture of 100 mg of N- [4- [ (5 . 6 , 7. 8-tecra- 
hydro-8-oxo-4ii-thieno [3 , 2-li]a2epiii-4-yl) carbonyl] - 
phenyl] -2 -mechylbenzamide and 1 ml cf tert-butoxybis- 
(dimethylamino) methane is heated at SCc for 1 hour. To 
the reaction mixture is added 3 ml of methylene chloride 
and heating continued for an additional 2 hours at 60- 
70''C. The volatiles are evaporated to a residue which 
is dissolved in 25 ml of methylene chloride and filtered 
through a pad of hydrous magnesium silicate. The 
filtrate is evaporated ia vactm to a residue which is 
purified by chromatography on preparative thick layer 
silica gel places by elution with ethyl acetate to 
afford 20 mg cf the desired product as a light yellow 
solid. 

2-Chln'"'--?-r ff^<fnp>.hv1at«Sn»>mprh..1 gnPl-4 ^ f r. 

teirq"vnro-4- M-r^■i.rrnhpn^T^^^ ^ -pw-rhs pr,pr7 . ?-bT -,e^^^.c, 

ong 

A mixture of 1.1 g of 2-chloro-4 , 5 , 5 , 7- 
tetrahydro-4 - (4 -nitrobenzoyl ) -Sfl-thieno [ 3 , 2-^] azepin-€ - 
one and 11 ml of tertbutoxy-bis (dimethylamino) methane is 
heated at reflux for 3.5 hours. The reaction mixture is 
allowed to stand for 24 hours. The reaction mixture is 
evaporated in vacuo and the concentrate is purified by 
column chromatography on silica gel to give 520 mg cf 
the desired product as a non-crystalline solid. 

RpfprPnrp Pvf,nir>1 p ?nfl 
e-Chlnrn-? . 4 . . ^^-tor^^hyrlyn-^-mprhyl -g- / ^- 
nir.rnbPn7nv1)nvrP^nTofV/i-Hirhjpnor7.7 -h1PTP>^^np 

A mixture of 500 mg of 2- chloro-7- [ (dimethyl- 
amino) methylene] -4 . 5, 6,7- tetrahycro-4- (4 -nitrobenzoyl j - 
8a-thieno(3,2-i2]a2epin-8-one in 15 ml of absolute 
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methanol is stirred under argon while 131 ^1 of N- 
methylhydrazine is added. The reaction mixture is 
heated at 80**C for 16 hours. The reaction mixture is 
cooled to room temperature and concentrated in vacuo to 
give 420 mg of the desired product as a solid.. 

Reference Example 209 

rprrahvdrQPvrazolofB , 4-d1pvridor3 , 2-b1 azepine 

As described for Reference Example 204, 6-(2- 
chloro-4-nitroben2oyl) -1, 4, 5, 6-tetrahydropyra2olo- 
I2,4-d]pyrido(3,2-b]azepine is reduced with st annus 
chloride (SnCl2) in ethanol to give the product as a 
solid. 

Refsren^e E«aniPlg 210 

^'(7 -Chlcro-4 -aminobenzovl ) >4 . 10 -dihvdro-5H-Dvr ido n .2- 
b 1 ^hieno f 2 . 3 - g ^ gi:? ermine 
As described for Reference Example 204 5-(2- 
chloro-4-nitrobenzoyl) -4 . 10-dihydro-5ii-pyrido [3 , 2-i] - 
chieno (2 , 3-£.] azepine is reduced with stannus chloride 
(SnCl2) in ethanol to give the product as a solid. 

P.eferencg L^ampl^ 211 

5*^2 -Chlcro-4 -amincbenzovl ^ - 6 . lQ-dihvdro-5H-cvrico ''3.2- 
bl thieno f 3 . 2 -el atropine 
As described for Reference Example 204 5-(2- 
chloro-4-nitroben2oyl) -6, 10-dihydro-5i;-pyrido[3 , 2-^] - 
thieno [3 , 2-fi]a2epine is reduced with scannus chloride 
(SnCl2) in ethanol to give the product as a solid. 

Reference S^^aniple 212 

c;, r4>Nitrobenzovl) -6^7.8. 9 -tetrahvciro-SH-nvridc- 

f 3. 2-bl adenine 
A solution Of 2.96 g of 6,7,8,9-tetrahydro-5li- 
pyrido[3,2-b]a2epine, 3 ,03 g of triethylamine and 4.45 g 
of 4-nitrobenzoyl chloride in 30 ml of dichloromethane 
is stirred under argon at room. temperature for 4 hours. 
The mixture is poured into water and the organic layer 
separated and washed with saturated NaKC03 , H2O and 
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brine. The organic layer is dried (Na2S04) and filtered 
through a thin pad of hydrous magnesium silicate- The 
filtrate is concentrated to dryness to give 6.35 g of 
solid. Trituration with 25 ml of dichloromethane gives 
.5.50 g of light yellow solid. A sample from a prior run- 
in trituration gives white crystals, m.p. 231-233'*C. 

Referenrfi Fvamplp 71 
5- (4-Nitroben20vl ) -6 . 7 . R . Q-retrahvrirn- ^H-nvrinn F V P^hl > 

flzfipinft, l-oTfirlp 

A mixture of 1.18 g of 5- (4-nitroben2oyl) - 
6,7,8,9-tetrahydro-5ii-pyrido[3,2-li]a2epine and 1.37 g of 
3-chloroperoxybenzoic acid in 10 ml of dichloromethane 
is stirred at room temperature overnight under argon. 
The mixture is diluted with 15 ml of dichloromethane and 
the solution washed with 1 N NaHC03, K2O, brine and 
dried (Na2S04). The solution is filtered through a thin 
pad of hydrous magnesixim silicate. The filter pad is 
washed with 50 ml of ethyl acetate. Then the filter pad 
is washed with ethyl acetate-methanol (5:1) and the 
ethyl acetate-methanol wash collected and the. solvent 
removed to give 0.86 g of crystals, m.p. 231-233**C. 

5> f ?-r hloro-4-nir,rnhen?nvt > - ^ . 7 . P . 0 -r P^rahvdrr-g"- 
A mixture of 0.497 g of 5- (2-chloro-4-nitro- 
benzoyl) -6 ,7,8, 9-tetrahydro-5ii-pyrido [3 , 2-b] asepine and 
0.38 g of 3-chloroperoxybenzoic acid in 7 ml of di- 
chloromethane is refluxed under argon for 16 hours. The 
solvent is removed under argon and to the residue is 
added water. The mixture is extracted with dichloro- 
methane and the extract washed with 1 N NaHC03, H20 and 
dried (Na2S04) . The solution is filtered through a thin 
pad of hydrous magnesium silicate. The pad is washed 
with ethyl acetate and then with ethyl acetate-methanol 
(9:1). The ethyl acetate-methanol wash is ccllected 
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separately and the solvent removed under vacuum to give 

the product as a glass, m.p. 110-125**C. 

Reference Example 215 
^- f 2-Chloro-4-nitrQben!govl ) -Q-hvdroxv-g .7.8.0- 
terrahvdro-5H-Pvr idn f ^ . 2 -h^ azepine . 0-acet=r g 

A mixture of 0.49 g of 5- (2-chloro-4- 
nitrobenzoyl) -6,7, 8, 9-tetrahydro-5^i-pyrido(3,2- 
]2]azepine, 1-oxide in 5 ml of acetic anhydride is heated 
in an oil bath at 90^ for 36 hoxirs. Toluene (25 ml) is 
added and the mixture concentrated under high vacuum. 
The process is repeated and the residue chromatocraphed 
on silica gel preparative plates with ethyl acetate as 
solvent to give 0.24 g of crystals, m.p. 162-165*^0. 
Anal. Calc'd for C18H15CIN3O5 . C,55.5; H,4.1; K,10.£. 

Found: C,55.5; H.4.0; N,10.6. 

Reference Example 216 
g- U-Nitrcben20vl ) -Q-hvnrorv>^ . 7 . P . Q -^er_rahvdr^^-FV- 
pvrido f 3 . 2 -b1 &?epine . O-acetcte 
A mixture of 0.58 g of 5- (4-nitroben2cyl) - 
6,7.8, 9-tetrahydro-51i-pyrido[2 ,2-^]azepine, 1-oxide end 
5 ml of acetic anhydride in 10 ml of dichloromethane is 
refiuxed for 2 days. An additional 2 ml of acetic 
anhydride is added and the mixture refiuxed 2 days . To 
the mixture is added toluene (30 ml-twice) and the 
solvent removed under high vacuum. The residue is 
chromatographed on silica gel preparative plates with 
ethyl acetate as solvent to give 0.37 g of crystals, 
m.p. 135-137**C. 

g- f 4-Nitrpbenzovl ^ -9-hvdr;3xv-^ . 7 . g . Q-tetr5hvdrr^-5H- 
pvridor?.2-bla?i^nine 

To a mixture of 0.5 g of 5- (4-nitroben2oyl) -9- 
hydroxy-6,7, 8, 9-tetrahydro-5Ii-pyrido [3 , 2-b]a2epine, 
acetate in 10 ml of methanol-water (8:2) is added KKCO3 
and the mixture stirred at room temperature overnight. 
The mixture is concentrated under vacuum, diluted with 
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10 ml of water and extracted with ethyl acetate. The 
extract is dried (Na2S04) and the solvent removed to 
give the product as a solid. Chromatography on silica 
gel with ethyl acetate as solvent gives crystals, m.p. 
182-185**C. 

aggpin-Q^nnp 

A mixture of 0.5 g of 5- (4-nitroben2oyl) -9- 
hydroxy-6,7,8,9-tetrahydro-5iI-pyrido[3,2-li]a2epine .in 5 
ml of dimethyl sulfoxide and 1 ml of acetic anhydride is 
stirred at room temperature 16 hours. To the mixture is 
added 10 ml of water and 1 n NaHCOs. The mixture is 
extracted with ethyl acetate and the extract washed with 
water. 1 N NaHC03, brine and dried. The solvent is 
removed to give a solid, chromatography on silica gel 
with ethyl acetate as solvent gives the product as a 
solid, m.p. 188-190*C. 

Reforpnro ^V5mr>lp tip 

As described for Reference Example 21c, 5-(2- 
chloro-4 -nitrobenzoyl ) -9 -hydroxy- 6 ,7,8, 9 - tetrahydro-5ii- 
pyrido[3,2-ii]a2epine is reacted with dimethylsulf oxide- 
acetic anhydride to give the product as a solid. 

Ref Pronrp gy;:^Tnnlo ^'>r) 
6,7,8, Q-Ter.rahvdro-Q> (4^n^ r^nben^nvl ) -^K -rvridn f . i> 

To a solution of 2.11 g of 6,7, 8, 9-tetrahydro- 
5lI-pyrido[2,3-d]a2epin-5-one in 40 ml of dichloromethane 
is added 3.28 g of solid NaHC03. To the stirred mixture 
under argon is added dropwise 3,14 g of 4-nitroben2oyl 
chloride in 30 ml of dichloromethane containing 2 ml cf 
tetrahydrofuran and the mixture is stirred overnight. 
To the mixture is added tetrahydrofuran and water and 
the mixture filtered. The solid is washed with 
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chloroform (solid, dissolved) and the organic layer of 
the filtrate separated. The organic layer is filtered 
through MgS04 and the filtrate concentrated to dryness 
to give a white solid. The solid from two runs is 
dissolved in ethyl acetate-CH2Cl2 (2:8) and filtered 
through short silica gel column and the product fraction 
collected. The solvent is removed and the solid dis- 
solved in hot chlorof orm-methanol and the solution 
treated with activated carbon. The mixture is filtered 
through diatomaceous earth and the filtrate ccncentrated 
to dryness under vacu\im to give 7,73 g of white 
crystals; Mass Spectrum (CI) (CH4): 312 (MH*) . 

6- f ^Dimgrihvlsmino) methvlenel -6.7,8. 9-te^r5hvdro-9 - ^ 4- 

To a slurry of 0.50 g of 6 , 7 , 8 , 9-tetrahycro-9- 
( 4-nitroben2oyl) -Sfi-pyrido [2 , 3 -i) azepin-S-one in 10 ml 
of tetrahydrofuran under argon is added 0.70 g of tert - 
butcxy-bis (dimethylamino) methane and the mixture is 
stirred at room temperature overnight. The volatiles 
are removed under vacuum and the residue in ethyi 
acetate-CK2Cl2 (2:8) filtered through a short column of 
silica gel. The silica gel is washed with ethyl acetate 
(discard) and then with chloroform containing 3% 
methanol to give 0.51 g of the product as a yellow 
solid. 

Reference ExamnlP 222 
f -r fniTnprhvlamino)met:hvlenel .7 . 8 . 9 - ^^,er:r^hvdro- ^ - ^2- 
rhln-rn-^>r.ir.roben2ovlW^H-nvridof2.1-h1;^7PT?ir.-?-Qne 

To a solution of 0.20 g of 6,7 , 8. 9-tetrahydro- 
9- (2-chloro-4-nitrobenzoyl ) -Sfi-pyrido [ 2 , 3-t] azepin-5-one 
in 2 ml of dioxane is added 0.504 g of isxt-bucoxybis- 
(dimethylamino) methane and the mixture is stirred at 
room temperature. The volatiles are removed under high 
vacuum. The residue is dissolved in ethyi acetate 
-CH2CI2 (3:7) and the solution passed through a short 
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column of silica gel (ethyl acetate -^2012) eluate is 
discarded). Elution with ethyl acetate -CH2CI2 (8:2) 
gives the product as a yellow glass (0.19 g) ; Mass 
Spectrum (CI) (CH4); 401 (MH+) • 

Reference Example 223 

1 ■ 4 . g . ^-Tetrahvdro-g- f 4-nit:rQben2C?vI ) pvrs^rlr f ? . 4- 

To a slurry of 0.51 g of 6- [ (dimethylamino) - 
methylene] -G,7. 8, 9-tetrahydro-9- (4-nitroben2oyl) -Si;- 
pyrido[2.3-b]a2epin-5-one in 17 ml of methanol under 
argon is added 0.14 g of hydrazine hydrate. The mixture 
is stirred overnight and the solvent removed under 
vacuum. The residue is dissolved in hot chloroforn- 
methanol (95:5) and filtered through silica gel and 
washed filter pad with chloroform-methanol (95:5). The 
filtrate is concentrated to dryness to give 0.48 g cf 
yellow solid. 

Ref^r<=>nc<g Example 22 4 
1.4.5. ^-Tg^rahvdrn-^- /4-5!Ttincben;Qvl)-vr=:rrlcr" . 4-^^ > 

Dvrido f 2 . 3 azer^ine 
To a slurry of 0,170 g of 1. 4, 5 . 6-tetrahydro- 
6 - (4-nicroben2oyl)pyra2olo[3 , 4-fl]pyrido [2 , 3 -£] a2epir.e in 
8 ml of ethanol under argon is added 0.573 g of starx*ou£ 
chloride dihydrate (SnCl2»2H20) . The mixture is reflux- 
ed for 1 hour, diluted with ice-water and made basic 
with 10% NaHC03 solution. The mixture is stirred 3.5 
hours and extracted with chloroform (3 times). The 
extract is dried (MgS04) and the solvent removed under 
vacuum. Chromatography on silica gel with ethyl acetate 
as eluent gives 0.10 g of off-white crystals. 

Reference Sxamplft 22S 

g> f fDimRrhvlamino^iTiPrhvl ati^I . 6 . 7 . e-^gt:rahvnrn-g- ^ 4- 

As described for Refisrence Example 221, 
5 , 6,7, 8-tetrahydro-5- (4-nitroben2oyl) -9ii-pyrido [ 3 , 2->i] - 
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a2epin-9-one is reacted with Jiert-butoxybis (dimethyl - 
amino ) methane to give the product as a solid. 

1 . 4 . 5 ■ g -Tetrahvdrn - - ( 4 -n i f rnhpn^n vl ) nvr;^ ?n 1 o f 3 . 4 >d 1 - 
PvridQr3.2-b1aTPpinA 
As described for Reference Example 223, 8- 
[ (dimechylamino) methylene] -5, 6, 7 , 8-tetrahydro-5- (4 - 
nicroben2oyl)-9H-pyrido[3,2-ii]azepin-9-one is reacted 
with hydrazine hydrate to give the product as a solid, 
m.p. 255-256**C. 

Ref^ronrP Fxamnl a ?-?7 
5 . 6-Dihvdro-^- f 4 -aminohPnTovl ) -4^- -I e Qxagf>ln f . 4 -n 1 > 

A mixture of 0.50 g of 7- [ (dime thy 1 amino ) - 
methylene] -4 , 5, 6.7-tetrahydro-4- (4-nitrobenzoyl) -Sii- 
thieno[3,2-li]azepin-8-cne, 0.234 g of hydrc>r/l£mine, 
hydrochloride and 16 ml of methanol is refluxed for 4 
hours. The mixture is chilled and filtered and the 
solid washed with a small amount of cold metihanol and 
cold ethyl acetate to give 0.41 g of tan crystals, m.p. 
216-222 **C. The preceding compound in ethane 1 is 
refluxed with SnCl2*H20 for one hour, cooled and diluted 
with ice-water. The mixture is made basic with 10% 
NaHC03 and is stirred for 3.5 hours at room temperature. 
The mixture is extracted with ethyl acetate and the 
extract washed with brine. The extract is dried 
(Na2S04) and the solvent removed. The residue is 
chromatographed on silica gel with ethyl acetate-hexane 
as solvent to give the product as a solid, 

Reforencfi Fyp^mpl a 99 fi 
5.6.7. ft^Totrahvdro-g- U-nir-rohpnyn yl> >Qw-nvridn . 9-hl - 

azgpin-Q-onp 

A mixture of 0.313 g of 5- {4-nitroben2oyl) -9- 
hydroxy- 6 ,7,8,9 - tetrahydro- Sfi-pyr ido [ 3 , 2 1 azepine , 4 ml 
of CK2CI2 and 0.75 ml of dimethylsulf oxide is chilled to 
-25®C and 0.405 g of cyanuric chloride is added. The 
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mixture is allowed to stand at -25^C for 6.5 hours and 
0.41 g of triethylamine is added. The mixture is 
stirred 10 minutes and poured into water. The mixture 
is extracted with dichloromethane and the extract washed 
with water, brine and dried (Na2S04). The solvent is • 
removed to give 0.39 g of solid. Chromatography on 
silica gel with ethyl acetate as solvent gives 0.17 g of 
crystals, m.p. 188-190''C. 

A mixture of 10.0 g of [1, 1 ' -biphenyl) -2- 
carboxylic acid in 75 ml of methylene chlcride and 12.52 
g of oxalyl chloride is stirred at room temperature fcr 
15 hours. The volatiles are evaporated in vacuo to give 
11.06 g of an oil. a 2.16 g portion of the above oil in 
25 ml of methylene chloride is reacted with 1.61 g of 
methyl 4-amino-3-methoxyben2oate and 1.30 c cf n,n- 
diisopropylethyla-mine by stirring at rocr. te.T.perature 
for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate and hexane added to the 
filtrate at the boil to give 3.20 g of the desired 
product as a crystalline solid, m.p. 115-117*C. 

Referftr>rg ry^mpl q 7^n 
Methvl 4- r ■ V -t^Tnh^nwl ] , ^ .^p^po^v-. ) pn.^ -0- 

chlQrohPnTo;:^^'^ 
A solution of 2.37 g of [1, 1 ' -biphenyl] -2- 
carbonyl chloride in 10 ml of . methylene chloride is 
added dropwise to an ice cold solution of 1.84 g of 
methyl 4-amino-2-chloroben2oate and 1.49 g of N,N- 
diisopropylethylamine in 50 ml of methylene chloride. 
The reaction mixture is stirred at room temperature fcr 
18 hours and washed with water, saturated aqueous NaKCC- 
and the organic layer dried (Na2S04 ) . The organic layer 
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is passed through a pad of hydrous magnesiuni silicate 
and hexane added at the boil to give 1,1 g of the 
desired product as a crystalline solid, m.p. 122-134**C. 
M*H=365 

4- r ( r 1 . 1 * -giphenvll -2-carbonvl) aminc^ -2 -chlcrober.zr^ic 

Acid 

A mixture of 3.0 g of methyl 4-l{[1,1*- 
biphenyl] -2-carbonyl) amino! -2-chloroben20£te in 75 ml of 
absolute ethanol and 2.0 ml of 10 N sodiun hydroxide is 
heated on a steam bath for 3 hours. Water is added to 
obtain a solution which is extracted with methylene 
chloride. The aqueous phase is acidified wirr. acetic 
acid and the resulting solid collected and dried ir. 
^^^rAin at 80''C to give 0,1 g of the desired product as a 
crystalline solid, m.p. 217-219''C 

4- r f n . 1 ' -Binhenvl 1 -2-rarbonvl ^ -smir.^'' --'c'lr.rr-r/bcr-^^y/l 

ChloridP 

A solution of 2,69 g of 4- ( ( [1. 1 ' -bipheryl] -2- 
carbonyl]amino] -3-methoxy benzoic acid in 5 ml cf 
thionyl chloride is heated on a steam bath fcr 1 hour 
under Argon. The volatiles are removed ^ vsciic to give 
a residue which is stirred with hexane to give 2.5 6 g of 
crystalline solid, m.p. 121-123**C. M*=361. 

Mgthvl 4-r n 1 . 1 ' -BiphenvH *2-carbcr.vl^ -srinc^^ ber.2 05t^ 
A mixture of 10.0 g of [1, 1* -bichenyl ♦ -2- 
carboxylic acid in 75 ml of methylene chloride and 12.52 
g of oxalyl chloride is stirred at room temperature for 
18 hours. The volatiles are evaporated in vac^jo to give 
11,66 g of an oil. A 7.5 g portion of the above oil in 
25 ml of methylene chloride is added dropwise zo a 
solution of 4.53 g of methyl-4-amincber.2Ga-e and 4.3 c 
of N,N-diisopropylethylamine in 100 r.l cf rrszhyiene 
chloride at 0®C. The reaction mixture is szirred at 
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room temperacure for 18 hours and washed with water, and 
saturated aqueous NaHCOs and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate and hexane added to the 
filtrate at the boil to give 8.38 g of the desired 
product as a crystalline solid, m.p. leS-ieS'C. 

A 3.15 g sample of methyl 4-[ ( [1, 1 ' -biphenylj - 
2-carbonyl)aminoIben2oate is refluxed for 8 hours in 100 
ml of ethyl alcohol and 2.5 ml of ION sodium hydroxide. 
The cooled reaction mixture is acidified with [(? acidn 
and the desired product collected and dried to give 2.5 
g of the desired product as a solid m.p. 246-249''C. 
M+K=318. 

A mixture of 1.39 g of 4- [ ( (1 , 1 • -biphenyl] -2- 
carbonyl) amino] benzoic acid in 2.0 ml of thicnyl 
chloride is heated on a steam bath for 1 hour. Cold 
hexane is added and the crystalline solid collected a.-.c 
cried to give 1.34 g of the desired produce, m.c. 11£- 
120"C. 

Referf>nrp Fyampii=, ^-ic 

A mixture of 5.0 g of 2- (phenylmethyl) benzoic 
acid in 5.0 ml of thionyl chloride is heated on a sceam 
bath for 1 hour. The volatiles are evaporated ^ vacur 
to give 5.74 g of the desired product as an oil. M+=227 
as methyl ester. 

Methvl i- r f 7- fPhPnvlniPrhvl >>v»Tn 7nvngtn-i^p1heT.-,o3rc 

To 3.03 g Of methyl 4-aminoben2oate and 2.12 c 
of N,N-diisopropylethylamine in 75 ml of methylene 
chloride is added 5.54 g of 2- (phenylmechyl) benzoyl 
chloride and the reactants stirred at room temperature 
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for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate two times and hexane added to 
the filtrate at the boil to give 5.04 g of the desired 
product as a crystalline solid, m^p. 138-139*C.- 

Rpfprpncg Example 238 
gr^H s im 4 - r r 2 - ( Ph pnv Imethvl ) bpnTnvl 1 amino T ber.zoat e 
A mixture of 4.90 g of methyl 4- [ 12- (phenyl- 
methyl) benzoyl) amino Ibenzoate in 100 ml of absolute 
ethanol and 3.50 ml of 10 N sodium hydroxide is heated 
on a steam bath for 3 hours. The aqueous phase is 
filtered and the resulting solid' collected and cried to 
give 4.25 g of the desired produce m.p. 340-346°C. 

Rfiforgncp Example 23 9 
4- r f 2" ?Ph^nvlmg*:hvl 1 ben?nvl 1 g^minnl hpr-t^rric Acid 
A mixture of 4.0 g sodium 4-([2- 
(phenylmethyl) benzoyl) amino] benzoate is suspended in 
water and the pK adjusted to 5 with acetic acid. The 
solid is collected by filtration and cried at 80**C in 
vacuo to give 3.75 g of the desired product, 246-247®C. 
M*=332. 

Reference Examrlo 240 
4>f f 2- fPhenvlmothvl ) bgnzovll aminol hg^n^ovl Chl'^ride 
A mixture of 2.0 g of 4- [ [2- (phenyimechyl) - 
benzoyl) amino] benzoic acid in 2.0 ml of thionyl chloride 
is heated on a steam bath for 1 hour. The volatiles are 
evaporated in vacuo to give 1.53 g of the desired 

product as an oil. M*=346 as methyl ester. 

Rgferencg rvamnio 241 
f f:?>Phenvlmer hvnben!;rvll amino 1 -^-chloro- 

A mixture of 5.0 g of 2- (phenylmethyl) benzoic 
acid in 5.0 ml of thionyl chloride is heated on a sceam 
bath for 1 hour. The volatiles are evaporated in ilsJi^ 
to give 5.70 g of an oil. A 2.85 g portion of the above 
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oil in 25 ml of methylene chloride is added to a 
solution of 50 ml of methylene chloride containing 1.85- 
g of methyl 4-amino-2-chloroben2oate and 1.65 g of N,N- 
diisopropylethylamine by stirring at room temperature 
for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHCOs and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate two times and hexane added to 
the filtrate at the boil to give 2.96 g of the desired 
product as a crystalline solid, m.p. 133-135*C. M'^sSSO. 

methoyvhpi^-^Pia^o 
A solution of 2.85 g of 2- (phenyimechvl) - 
benzoyl chloride in 25 ml of methylene chloride is added 
dropwise to an ice cold solution of 1.84 g cf methyl 4- 
amino-3-methoxybenzoate and 1.61 g of N,N-diisopropyl- 
ethylamine in 50 ml of methylene chloride. The reaction 
mixture is stirred at room temperature for 13 hours and 
washed with water, saturated aqueous NaHCOj and the 
organic layer dried (Na2S04 ) . The organic layer is 
passed through a pad of hydrous magnesium silicate and 
hexane added at the boil to give 2.2 g of the desired 
product as a crystalline solid, m.p. 129-13l°C. M""=376. 

2-Chloro-4-r f f? -Phenyl mpt-V^vllho^-^ov naminnlhont^pjn ^r^H 
A mixture of 2.8 g of methyl 2-chloro-4- [ [ (2- 
phenylmethyl) benzoyl Jaminobenzoate in 75 ml cf absolute 
ethanol and 1.84 ml of 10 N sodium hydroxide is heated 
on a steam bath for 3 hours. Water is added to obtain a 
solution which is extracted with methylene chloride. 
The aqueous phase. is acidified with acetic acid and the 
resulting solid collected and dried in varur^ at 80*C to 
give 2.6 g of the desired product as a crystalline 
solid, m.p. 184-187°C. M-^H=366. 
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Rgferencfi E^^ainple 244 

1-MerhQXV*4- r f (2-nhenvlmfi!:hvl)ben?ovn £minQlbenzoar.<> 
A mixture of 2.05 g of methyl 4- [ [ (2-phenyl- 
methyl) benzoyllamino] -3-methoxyben2oate in 75 ml of 
absolute ethanol and 1.4 ml of 10 N sodium hydroxide is 
heated on a steam bath for 3 hours. Water is added to 
obtain a solution which is extracted with methylene 
chloride. The aqueous phase is acidified with acetic 
acid and the resulting solid collected and dried in 
vaguQ at 80^*0 to give 1.87 g of the desired product as a 
crystalline solid, m.p. 176-178'*C. M*K=362. 

Reference Examnlg 24g 
3-Met:hQy/-4- r f (2-phenvlmethvl ^ ben^ovll ar.inol benzoyl 

Chlorido 

A mixture of 1.71 g of 3-methoxy-4- [ [ (2- 
phenylmethyl) benzoyl] amino] benzoic acid in 2.0 ml of 
thionyl chloride is heated on a steam bath under Argon 
for 1 hour and hexane added. The resulting solid is 
collected and dried to give 1.71 c cf the desired 
product as a crystalline solid, m.p. 130-135''C. M*=376 
as the methyl ester. 

Reference E;<;fSmT?]f 24^ 

r 4 * - fTrif luoromethvl ) -1 . 1 * -bipheny 1 1 -2 -rarbony 1 Chlgride 

A mixture of 5.0 g of 4 ' - (trif lucromethyl) - 
[ 1, 1 • -biphenyl] -2^carboxylic acid in 5.0 mi of thionyl 
chloride is heated on a steam bath under Argon for 1 
hour and hexane added. The resulting solid is collected 
and dried to give 5.36 g of the desired product as a 
colorless oil. M*=280 as methyl ester. 

Referenre Example 247 

bipheny 11 carbonvl ) amino 1 ben^oatg 
A solution of 3.13 g of (4 ' - (trif luoromethyl) ■ 
[1, 1 ' -bipheny 1] -2 -carbonyl chloride in 25 ml of 
methylene chloride is added dropwise to an ice cold 
solution of 1.84 g of methyl 4-aminobenzoate and 1.43 c 
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Of N,N-diisopropylechylamine in 50 ml of methylene 
chloride. The reaction mixture is stirred at room 
temperature for 18 hours and washed with water, 
saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through a 
pad of hydrous magnesium silicate and hexane added at 
the boil to give 3.36 g of the desired product as a 
crystalline solid, m.p. 164-165'*C. M-*'=396. 

3"Mer.hoyv-4> r ( r 4 » > f trS f Inm-^ mgrhvT U1 . 1 > -hinn^nvl 1-7, 

A mixture of 2,0 g of 3-methoxy-4- [ ( [4 • - 
( tr i f luoromethy 1 ) [ 1 , 1 • -bipheny 1 ] -2 - 

carbonyl) amino] benzoic acid in 20 ml of thionyl chloride 
is heated on a steam bath under Argon for 1 hour and 
hexane added. The resulting solid is collected and dried 
to give 1.92 g of the desired product as a crystalline 
solid, m.p, 136-138**C. 

Rgforonro ^:^p_mT^^ -^AQ 

c arbonv 1 ) ;a ^ ? , 0 ^ h^n ? r i r .^r* i r 
A mixture of 3.78 g of methyl 3"methcxi/-4- 
[ ( [4 '-crif luoromethy 1) [1, l•-biphenyl]-2-carbonyi:amino)- 
ben2oate in 75 ml of absolute ethanol and 2.20 ml of 10 
N sodium hydroxide is heated cn a steam bath for 3 
hours. Water is added to obtain a solution which is 
extracted with methylene chloride. The aqueous phase is 
acidified with acetic acid and the resulting solid 
collected and dried jji vacun at 80**C to give 3.45 g of 
the desired product as a crystalline solid, m.p, 213- 
215«C. 

Met:hv1 1 -MPthnxv>4 - f ^4 ' -^^i f InornTnPt^hvl W> V ' - 
binhgnvl 1 -?-carbonv^ ) amin::^! ber.z-ar o 
A solution of 3.56 g of (4 ' - { trif luoro- 
methyl) [!,!• -biphenyl] -2-carbonyl chloride in 25 ml of 
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methylene chloride is added dropwise to an ice cold 
solution of 1.81 g of methyl 4-amino-3-methoxyben2oate 
and 1.62 g of N,N-diisopropylethylamine in 50 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours and washed with water, 
saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through a 
pad of hydrous magnesium silicate and hexane added at 
the boil to give 3.9 g of the desired product as a 
crystalline solid, m.p. 112-113*C. 

carbonvl) amino 1 ben? Pvl rhloridp 
A mixture of 1-39 g of 2-chloro-4- [ ( [4 • - 
(trif luoromethyl) [ 1, 1 • -biphenyl] - 2-carbonyl) amino) - 
benzoic acid in 2.0 ml of thionyl chloride is heated en 
a steam bach for 1 hour. The reaction mixture is 
concentrated to a residue in vacuo to a residue. Cold 
hexane is added to the residue and the solid ccliected 
and dried to give 1.39 g of the desired product. 

ReferoncP gyamnlo 
2 -Chlgro-4 - F M 4 ' - ^ trif liiorgmet:hvl ^ r i . i * -bichgn'/l ^ -1^ 
carbonvl)atninn1hpr.->nir ^rid 
A mixture of 3.83 g of methyl 2-chloro-4- 
[ ( [4 ' - (trif luoromethyl) (1, 1 • -biphenyl] -2-carbonyi) - 
amino] benzoate in 75 ml of absolute ethanol and 2.20 ml 
of 10 N sodi\im hydroxide is heated on a steam bath for 2 
hours. Water is added to obtain a solution which is 
extracted with methylene chloride. The aqueous phase is 
acidified with acetic acid and the resulting solid 
collected and dried in vartin at 80°C to give 3.42 g of 
the desired product as a crystalline solid, m.p. 187- 
189^C. 
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Methvl :>-rh] pro-4- r f f 4 ' - f frif luornntAf bvl ) n_ . 1 ' > 
hiphenvl 1 -:>-rarbonvn A minol bengnarp 
A solution of 3.56 g of [4 • - (trif luoromethyl) - 
[1, 1 • -biphenyl] -2-carbonyl chloride in 10 ml of 
methylene chloride is added dropwise to an ice cold 
solution of 1.86 g of methyl 2^chloro-4-aminobenzoat€ 
and 1.6 g of N,N-diisopropylethylamine in 50 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours and washed with water, 
saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through a 
pad of hydrous magnesium silicate C3X) and hexane added 
to the filtrate at the boil to give 4.0 g of the desired 
product as a crystalline solid, m.p. 130-132**C. 

Referencfi Examri^ 
4- r f f4 ' - (Trif liin-romerhvl) fl . 1 ' - 
biphenvl 1 carhnnvl > ami nr 1 benzoic ^r' r 
A mixture of 3.0 g of methyl 4- [ ( [4 ' - ':tri- 
f luoromethyl) [1,1' -biphenyl] -2-carbonyl) aminojbenzoace 
in 75 ml of absolute ethanol and 2.0 ml of 13 :i sodium 
hydroxide is heated on a steam bath for 3 hours! Water 
is added to obtain a solution which is extracted with 
methylene chloride. The aqueous phase is acidified with 
acetic acid and the resulting solid collected and dried 
in vacuo at 80**C to give 2.93 g of the desired product 
as a crystalline solid, m.p. 243-245^*0. M*=3e5. 

ReferenrP Example 7^^ 
Methvl g-f n- f:>-Merhvlnvridinv1 ^ rgrhnnvl 1 amino » rvridin^- 

3'CflrhoyYlfirf 

To a stirred solution of 3 g of methyl 6- 
aminopyridine-3-carboxylate and 4 ml of N,N-ciiso- 
propylethylamine in 100 ml of methylene chloride is 
added dropwise a solution of 6.4 g of 2-methylcyridine- 
3-carbonyl chloride in 25 ml of methylene chloride. The 
reaction mixture is stirred at room temperature for 2 
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hours and quenched with water. The organic layer is 
washed with water, dried (MgS04 ) , filtered and evaporated 
in vacuo to a residue which is stirred with ether and 
the resulting solid collected and air dried to give 6.8 
g of the desired product. M'^^sBSO. 

Reference Examnl^ 
(;-\n^(7 -metihvlnvr idinvl ) carbonvl 1 amino 1 pyridine- 1 - 

carboxvlir- Arid 

To a solution of 6.5 g of methyl 6- [ [3- (2- 
methylpyridinyl) carbonyl] amino] pyridine -3 -carbcxylate in 
100 ml of 1:1 tetrahydrofuran: methyl alcohol is added 20 
ml of 5N NaOH. The reaction mixture is stirred 
overnight and evaporated in vacuo to a residue. The 
residue is dissolved in water and neutralized with 
acetic acid. The separated solid is filtered and air- 
dried to give 3.0 g of the desired product. M"*'=257. 

Reference Fy?,mnlp 
Methvl f ^ ri. 1 ' -giohenyl^ -2-rarbQnvI) aminol -rvridine-3- 

carboy/ 

To a solution of 1.5 g of methyl 6-amino- 
pyridine-3-carboxylate in 100 ml of methylene chloride 
is added 3 ml of N-diisopropylethylamine at room 
temperature. To the stirred reaction mixture is slowly, 
added a solution of 2.5 g of [1, 1 ' -biphenyl) -2-carbonyl 
chloride. The reaction mixture is stirred at room 
temperature for 4 hours and then quenched with water. 
The orgeuiic layer is washed well with water and dried 
over anhydrous MgS04, filtered and evaporated i;; vacuo 
to a solid residue. The residue is stirred with ether, 
filtered and dried to give 3.0 g of the desired 
product :M*=332. 

fi-r f ri . 1 '-■einhenvn-^-carbonvDaminolnvridine-r^- 
carboxvlir Acid 
To a stirred solution of 2.5 g of methyl 6- 
[(11,1' -Biphenyl] -2 -carbonyl) amino] -pyridine- 3- 
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carboxylate in 50 ml of 1:1 tetrahydrofuran: methanol is 
added 10 ml of 5N sodium hydroxide and the mixt\ire 
stirred at room temperature for 16 hours. The reaction 
mixture i$ concentrated in vacuo to a residue which is 
dissolved in water and neutralized with acetic acid. 
The separated colorless solid is filtered and air dried 
to give 2.0 g of the desired product :M*=318. 

ExamnlP 1 

f 4- r M . 5-DihvdropvTa?nln n i-r^l t:hieno r3 . 7 -hi P»?pnn n> 
6 flH) >vl ) carbnnvll Phenyl 1 -2-rhlrrQ -4-f luorobpn^amidp 
To an ice bath cooled mixture of 256 mg of 6- 
( 4-amincben2oyl) -1,4,5, 6-tetrahydropyrazclo [3 , 4-ii] - 
thieno[3,2-]2]a2epine in 3.5 ml of methylene chloride is 
added 417 |il of triethylamine followed by a scluticn cf 
483 mg cf 2-chloro-4-f luorobenzoyl chloride in 1.5 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours under argon. An addi- 
tional 40 ml of methylene chloride is added followed by 
20 ml of water. The organic layer is washed with 20 ml 
each of 2N citric acid, IM NaKCOs and brine. The 
organic layer is dried (Na2S04), filtered through 
hydrous magnesium silicate and the filtrate evaporated 
in Y^gUQ to give a residue which is crystallized from 
ethyl acetate :hexane to give 520 mg of a white solid. 
To a suspension of 340 mg of the preceding compound in 5 
ml methanol is added 1.2 ml of IN NaOH. The reactants 
are stirred at room temperature for 1 hour. The 
reaction mixture is evaporated in vacuo to a residue 
which is diluted with 100 ml of ethyl acetate and 
filtered. The filtrate is washed with 20 ml each of 
water, brine and dried (NaS04). The organic layer is 
passed through a. pad of hydrous magnesium silicate. The 
filtrate is evaporated ia vacuo to a residue which is 
stirred with ethyl acetate rhexane to give 255 mg of 
white crystalline solid, m.p. 258-266**C. 
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M->r4>r f4.S-PihvdrQPvra?nlnn .4-d1thienor3 .z^blazer^in- 
fi f IH) -vl ) carbonvUphenyll luQrQ-2~Tne!:hylbgn2£midg 
To an ice bath cooled mixture of 297 mg of 6- 
( 4-ainincbenzoyl) -1,4,5, 6-tetrahydropyrazolo [ 3 , 4-^3 - 
thieno(3,2-i2]a2epine in 3-5 ml of methylene chloride is 
added 417 ^1 of triethylamine followed fay a solution of 

432 mg of 2-methyl-5-f luorobenzoyl chloride in 1.5 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours under argon. An addi- 
tional 50 ml of methylene chloride is added followed by 
20 ml of water. The organic layer is washed with 20 ml 
each of 2N citric acid, IM NaHC03 and brine. The 
organic layer is dried {Na2S04), filtered thrcugh 
hydrous magnesium silicate and the filcrane evaporaced 
in ygtcuQ to give 570 mg of a foam residue. To a sus- 
pension of 564 mg of the preceding compound in 4 ml of 
methanol and 4 ml of tetrahydrofuran is added 2.0 ml of 
IN NaCK. The reactants are stirred at room temperature 
for 2 hours. The reaction mixture is diluted with 2 ml 
of IN HCl and evaporated in v^cuo to a residue which is 
partitioned between 50 ml of ethyl acetate and 20 ml of 
water. The resulting solid is collected, washed with 
ethyl acetate and dried to give 305 mg cf the desired 
product as white crystals, m.p, 310-212*'C. 

M" r ^* f f 4 . S-Dihydropyrazolor:? . 4-d1 thiono f 3 . 2-bl azerin- 
f fiy)>vl^rarhoTivl1 --l-chlQronhenvlT -g-f liinrc>-2- 
methvlbenzamide 
To an ice bath cooled mixture of 345 mg of 6- 
(2-chloro-4-aminobenzoyl) -1,4,5, 6-tetrahydropyra2olc- 
[3,4-ii}thieno[3,2-J;i]a2epine in 3.5 ml of methylene 
chloride is added 417 |il of triethylamine is added a 
solution of 432 mg of 2-methyl-5-f luorobenzoyl chloride 
in 1.5 ml of methylene chloride. The reacwion mixture 
is stirred at room temperature for 18 hours under argon. 
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An additional 40 ml of methylene chloride is added 
followed by 20 ml of water. The organic layer is washed 
with 20 ml each of 2N citric acid, IM NaHC03 and brine. 
The organic layer is dried (Na2S04) , filtered through 
hydrous magnesium silicate and the filtrate evaporated 
in vgCUQ to give a foam residue. To a solution of 800 
mg of the preceding compound in 4 ml methanol and 4 ml 
of tetrahydrofuran is added 2.7 ml of IN NaOK. The 
reactants are stirred at room temperature for 1.5 hours. 
The reaction mixture is neutralized with IN KCl and 
evaporated jji jacUQ to a residue which is diluted with 
50 ml of methylene chloride and water and then filtered. 
The collected solid is dried at 60*C to give 275 mg of 
the desired product as an off-white solid, m.p. 310- 
312«C. 

Examnlo A 

N- r4-f f4 .g^nihydronvT-A-^ olon .^^fllrhio^or? . ?,Tor^'|r>- 
6 (IH ) -v 1 ) rarbonv n > l -rh 1 m^npV^f> nv 1 1 - S - ■ n^n > o > 

To an ice bath cooled mixture of 345 mg of 6- 
(2-chloro-4-aminoben2oyl) 4, 5, e-tetrahydrcpyrazolo- 
fS . 4-ii] thieno [3 , 2-]^] azepine in 3.5 ml of methylene 
chloride under argon is added 417 \il of triethylanine 
followed by a solution of 482 mg of 2-f lucro-5-chlorc- 
benzoyl chloride in 1.5 ml of methylene chlcride. The 
reaction mixture is stirred at room temperature for 18 
hours under argon. An additional 40 ml of methylene 
chloride is added followed by 20 ml of water. The 
organic layer is washed with 20 ml each of 2N citric 
acid, IM NaHC03 and brine. The organic layer is dried 
(Na2S04), filtered through hydrous magnesium silicate 
and the filtrate evaporated jji varun to give 650 mg of 
the desired product as a solid residue. To a solution 
of 500 mg of the preceding compound in 4 ml methanol and 
4 ml of tetrahydrofuran is added 1.51 mi of IN NaOK. 
The reactants are stirred at room temperature for 18 
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15 



20 



25 



30 



35 



hours. The reaction mixture is neutralized with IN HCl 
and evaporated la vacuo to a residue which is diluted 
with 50 ml of chloroform and washed with water, brine 
and dried (Na2S04). The organic layer is passed through 
a pad of hydrous magnesium silicate. The filtrte is 
evaporated in varao to a residue which is crystallized 
from ethyl acetate containing ethyl alcohol. The 
collected solid is dried to give 215 mg of the desired 
product as an off white solid, m.p. 282-2S8'*C. 

Examnlp ^ 

r4 - r f 4 . S-DihvdrQ-2-methvlnvra?plor ? . 4-d'' thieno r2 . - 
a?Ppin-g(2H)-vllcarbonvl1 Phenyl 1 2. 4-dir:hlr^rnben?a!nido 

To an ice bath cooled mixture of 290 mg of 
2,4,5, €-tetrahydro-2-methyl-6- (4-amincber.zcyi) pyrazolo- 
[ 3 , thieno [ 3 , 2-t] azepine in 4.0 ml of methylene 

chloride and 2.0 ml of dioxane under argcn is added 186 
[il of triethylamine followed by 156 \il of 2 , 4-dichloro- 

benzoyl chloride. The reaction mixture is stirred at 
room temperature for 18 hours under argon. The reaction 
mixture is evaporated vacuo to a residue which is 
dissolved in 50 ml of methylene chloride and washed with 
20 ml each of water, IN NaHC03, 2N citric acid and 
brine. The organic layer is dried (Na2S04) and 
filtered. The filtrate is concentrated in \^^r\ic cc give 
a foam residue which is crystallized from ethyl acetate 
to give 330 mg of the desired product as a white 
crystalline solid, m.p. 265-267**C. 

N> r4^ r r4 ■ ^-DihvdrQ-2-mo>:hvIpvra?olcN . i-n^ rHj one r 3 . 2>bl - 
aggpin- ^ r2H>-vIlgarbonvnnhgnvl1cvclghexano rp.^boxamide 
To an ice bath cooled mixture of 260 mg of 

2,4, 6-tetrahydro-2-methyl-6- (4-aminobenzoyl) pyrazolo- 
I3,4-d]thieno[3,2-i2]azepine in 4.0 ml of methylene 

chloride and 2.0 ml of dioxane under argon is added 168 

\il of triethylamine followed by 134 M-I of cyclohexane- 

carbonyl chloride. The reaction mixture is stirred at 
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room temperature for 18 hours under argon. The reaction 
mixture is evaporated jja vacuo to a residue which is 
dissolved in 60 ml of methylene chloride and washed with 
20 ml each of water, IN NaHC03, 2N citric acid and 
brine. The organic layer is dried (Na2S04) and 
filtered. The filtrate is passed through a pad of 
hydrous magnesium silicate and the filtrate concentrated 
in varuQ to give a residue which is crystallized from 
ethyl acetate to give 185 mg of the desired product as a 
white crystalline solid, m.p. 240-242"C. 

Example " 

N-f 4>r rA.S>Dihvdrnnvra?nlnf'^.4>ni^hipnrrV2-b1a?opin- 
6 "vll carbonvH phenyl T -2-?T\gthvlber:r£!?.iQe 

To a solution of 400 mg cf 6- ( 4--aminoben2oyl ) - 
1,4,5, 6-cetrahydropyra2olo [3 , 4-d] thieno [3 , 2-b)a2epine in 
12.0 ml of dioxane under argon is added 65 mg of sodium 
hydride (60% in mineral oil). After stirring for 15 
minutes, 176 p.1 of o-toluoyl chloride is added. The . 

reaction mixture is stirred at room temperature for 18 
hours under argon. The reaction mixture is evaporated 
III vacuo CO a residue which is dissolved in 40 ml of 
methylene chloride and washed with 20 ml each cf water 
and brine. The organic layer is dried (Na2S04) and 
filtered. The filtrate is concentrated in vgruo to give 
a residue which is purified by chromatography on silica 
gel plates by elution with 1:1 ethyl acetate rhexane 100 
mg of li-[4-( [4,5-dihydro-2- (2-methylben^oyl)pyra2olo- 
[ 4 , 3 -d) thieno [ 3 . 2-b] a2epin-6 ( 2H) -yl ] carbony 1 ] phenyl-2 - 
methylbenzamide as a white foam and 200 mg of the 
product as a white foam. 

Example S 

N> f A* f ( ^ ■ S>Dihvdrnnvra?olo f 3 . 4 -nl nvrido f 3 . 2 -b1 azeoin- 
/ 1 w ^ >vn rarbon vl 1 nhenv 1 1 -5 - f luoro- 2 -menhvlbf-nz amide 
As described for Example 2, 2 mmcl cf 6-{4- 
aminobenzoyl) -1,4,5, 6-tetrahydropyra2olo [3 , 4-ijpyrido- 
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[3,2-ii]a2epine is reacted with 2,2 mmol of 5-fluoro-2- 
methylbenzoyl chloride to give the product as a solid. 

AS described for Example 8, the following 
compounds are prepared. 

N-r4-r f4,5-DihvdrnnvT>;;.7nlnri . ^-n 1 pvrido n . 2 -hi a?P^-i 
6 ( IH) -vl) carbonvl Iph^nvT 1 -t? >f iuorn->«;^rhlnrnhPn7^TnS 

ExamnlP 10 

6 -vn carbnnvl 1 -1 -rhT g^orh^nvl 1 lunrn-9> 
methvlhPn?ajp-i^o 
Examnlo n 

f 4 - r r 4 . S-n^hvdrnr)vr; ^2nlnn , 4 rv--! r.o f ? . 0-h1 a?or>in^ 

ExamnlP ' 

N-r5 - r f 4. ^-niWdronvrAT olor-, . 4 -r i r^vr ido r ? . 2 -b1 ^^-^oni 
filV.) -vl >rarbnnvl 1 >2>nvr^ d-nvi 1 - f uQro-2 - 

To a solution of 2 mmol 1. 4,5,6 - tetrahydro- 
pyra2olo[3,4-fi)pyrido[3,2-t]a2epine and 10 mmol of 
triethylamine in 25 ml of dichloromethane is added 4.2 
mmol of 6-[ (5-fluoro-2-methylbe^2cyi)amino]pyridine"3- 
carbonyl chloride. After stirring over the mixture is 
worked-up as described fcr Example 1 and the initial 
solid treated with IN NaOH in methanol as described for 
Example 1 to give the product as a solid. 

Exatnnlp T? 

N- rg> r f 4 . ^-rt^bydropyya gQlor^ . 4 -dT fh^ pnn f -3 . 2>hl a7Pr>i n> 
6 (IH) -yl ) rarbonvl 1 >9»nvridinv T 1 -c-f Ii^q^q-?, 
methvlben^amiriP 
To a solution of 2 mmol of 1 , 4 , 5 , 6-tetra- 
hydropyra2olo(3,4-ii] thieno[3,2-ti)a2epine and 10 mmol of 
triethylamine in. 25 ml of dichloromethane is added 4.2 
mmol of 6-[ (5-f luoro-2-methylben2oyi) amino)pyriQine-3- 
carbonyl chloride. After stirring overnight, the 
mixture is worked-up as described for Example 1, and the 
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initial solid treated with IN NaOH as described for 
Example 1 to give the product as a solid. 

ExamnlP 14 

N- f 4- r (4 ■ 10>DihvdrQ>5H-pvririo f . 2-bl rhi Pno f 2 . ^ a^eniT^- 
S-vl)carbonvn-3-chloronhPnvn -^>flunrrN>2> 

methvlbftnzfiniiflp 

To a solution of 2 ininol of 5- {2-chloro-4- 
aminobenzoyl) -4 . 10-dihydro-5fl-pyrido [3 , 2-b) thieno- 
t2,3-fi]a2epine and 10 mmol of triethylamine in 25 ml of 
dichl or ome thane is added 2.1 mmol of 5-f luoro-2-methyl- 
benzoyl chloride. After stirring at room temperature 
overnight, the mixture is washed with H2C, IM NaHCOs and 
brine. The solution is dried (Na2S04) and the solvent 
removed to give the product as a solid. 

M> r 4 - r f 6 . lQ-Dihvdrc-5H"PvriQQ H . ^higno n . 2 a^gpir.- 
5 -v I > carbonv n . ^ - rhl ornnh ^^. y 1 1 ^ - f l ur - 2 - 

To a solution of 2 mmol of 5- (2-chloro-4- 
aminobenzoyl) -6. lO-dihydro-Sii-pyrido [3 , 2-i] thieno- 
[3,2-£]azepine and 10 mmol of triethylamine in 25 ml of 
dichloromethane is added 2.1 mmol of 5-f luoro-2-methyl- 
benzoyl chloride. After stirring at room temperature 
for 16 hours, the solution is washed with H2O, IM NaKC03 
and brine. The solution is dried (Na2S04) and the 

solvent removed to give the product as a solid. 

ExamnlP 1^ 

N- f 4 > r ( 4 . 5-Dihvdronvra2olQ n , 4 1 pvr ido f 2 . -hi £gepir>* 
€ f IH) -vl ) rarbonvll Phenyl 1 -g>>f lunrn-2-mothvl ben2amide 
As described for Example 1, a solution of 2 
mmol of 4- (4-aminoben2oyl) -4, S-dihydropyrazolo [3,4-^]- 
pyridot2,3-t]azpeine and 10 mmol of triethylamine is 
stirred with 4.2 mmol of 5-f luoro-2-methylbenzoyl 
chloride in dichloromethane to give a solid. The solid 
is stirred with IN NaOK in methanol and the mixture 



-110- 



w'orked-up as for Example 1 to give the product as a 
solid. 

Exaninlo ^n 

rs> f f 4 . 5-DihvdronvrazQlQ n . 4>GlpvridQ r2 . -bl azepin- 
6 (IH) "vDcart^onvn ninvH -g-f luorr-2- 

methvlbP>n2amido 

As described for Example 12, 4,5-dihydro- 
pyrazolo[3,4-ii]pyrido[2,3-li]a2epine is reacted with 6- 
[ {5-fluoro-2-methylben2oyl)amino]pyridine-2-carbonyl 
chloride to give the product as a solid. 

Examnlo 

N-f4-r r4.5-Dihvdropvra?nlnr3.4-d1cvridgf2.l-b1a?enin> 
6 f 1H^ >vl) rarhnnv! Iphenvll f l . 1 ' '-hirhor.vl i -2 -rarhryam- no 
As described for Example 1, a solution of 2 
mmol of 4- (4-aminoben2oyl)-4,5-dihyGropyra2olo[3,4-i)- 
pyrido[2,2-i2)a2epine and 10 mmol cf triethylamine is 
stirred with [1. 1 ' -biphenyl] -2-carbcnyl chloride in 
dichlororoethane for 16 hours at rccm temperature. The 
initial solid is stirred with IN NaCK in methane! as 
described in Example 1 to give the product as a solid. 

Examnlo to 

M- r 5 - f M . 5 -Dihydrr^pvTa^nlo f ? . 4 - d ^ r^/ri';;^ '2 ? - b a?^T?ir?- 
6 (IK^ >vl ) carbonvl 1 >2-pvridinvn -binhqnvl ^ -2- 

As described for Example 12, a solution cf 2.0 
mmol of 4,5-dihydropyra201o[3,4-i]pyrido[2,3-i]a2epine 
and 10 mmol of triethylamine is stirred with 4.2 mmol of 
6- [ (5-fluoro-2-methylben2oyl) amino] p\'ridine-3rcarbonyl 
chloride in dichloromethane at room temperature for 16 
hours to give the product as a solid. 

E?;aniPlf 20 

N- f 4- r U . S-DihvdrnnvraT Qlo r 3 . 4>dl rvrido r2 . ^ -bl a?gr?in- 
6 f IH) -vl ) carbonvl 1 -3 -nhenvll -5- f lucro-2 -Tr»^thvlber:2aTnidQ 

As described for Example 2. a soiuticn of 2 
mmol of 4- {2-chloro-4-aminoben2oyl) -4 , S-dihycrccyrazcio- 
[3, 4-^]pyrido[2, 3-ii)a2epine and 10 mncl cf rr:.ethyiamine 
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is stirred with 4.2 mmol of 5-f luoro-2-methylbenzoyl 
chloride in dichloromethane at room temperature to give 
a solid. The solid is stirred with IN NaOH in methanol 
as described for Example 2 to give the product as a 
solid. 

The following compounds are prepared as 
described for Example 1 (Table A) . 

Table A 
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Ext No. 




1^2 ^ ^ 


R3 ^' 








21 


CI 


H 


H 




u 

n 


n 


22 


CI 


H 


H 






n 


23 


CI 


H 


Cl 




u 

n 


p 
n 


24 


Cl 


H 


Cl 


n 


fl 


J. 


25 


CI 


u 

n 




c J. 


u 

n 


n 




ri 
wx 


u 

n 


tJ 

n 




n 


Cl 


27 




U 

n 


u 
n 


V.X 


n 


n 


^fl 
^ o 


r 


n 


u 
n 


Cl 


H 


Cl 






n 


n 


K 


H 


H 




CH*i 


n 


n 


H 


H 


Cl 








n 


H 


H 


H 






rH'3 


u 
n 


K 


H 


Ci 






IT 

n 


n 


K 


H 


H 






u 
n 


H 


K 


H 


Cl 






n 


n 


H 


H 


H 






n 


TJ 

n 


K 


H 


Cl 






H 


H 


H 


Cl 


H 


J 0 


Cl 


H 


H 


K 


Cl 


Cl 


J r 


CH3 


H 


H 


w 


CKi 


K 


H u 


CH3 


H 


H 


H 


CH7 


Cl 






tj 
n 


H 


H 


H 


H 






n 


H 


K 


H 


Cl 


4 J 


^* 3 


H 


H 


H 


H 


H 


44 


CF-^ 




u 
ffi 


n 


n 


Ci 


45 


CF3 


H 


F 


H 


H 


K 


46 


CF3 


H 


F 


H 


H 


Cl 


47 


Cl 


H 


H 


F 


H 


H 


48 


Cl 


H 


H 


F 


H 


Cl 


49 


N02 




H 


K 


H 


H 


50 


N02 


H 


H 


H 


H 


Cl 


51 


NH2 


H 


H 


H 


H 


H 


52 


NH2 


H 


H 


K 


H 


Cl 



wo 96/22295 



-113- 



PCTAJS96W1472 



5 



10 



15 
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CI 


H 


H 


CI 


H 


H 


114 


CI 


H 


H 


CI 


H 


Cl 


115 


F 


H 


H 


CI 


H 




116 


r 


H 


H 


CI 


H 


Cl 


117 


CK-» 


u 


H 


V 


H 


H 


lis 


cm 


H 


K 


H 


K 


Cl 


119 


CHT 


CH^ 


K 






y 


120 


CK3 


CH3 


H 


K 


H 


Cl 


121 


0CK3 


K 


u 


H 






122 


0CK3 


K 


K 


H 


u 


Cl 


123 


CCFi 


IS 


13 


H 


XJ 




124 


OCF-^ 


H 


H 


H 


H 


Cl 


125 


CI 


u 


H 


H 


Cl 


u 


126 


CI 


H 


K 


H 


Ci 


cl 


127 


CK^ 


u 


H 




CH7 


IT 


128 


CKl 


H 


H 


K 


CH3 


Cl 


129 


S-CK3 


H 


H 


H 


H 


K 


130 


S-CK3 


H 


K 


K 


H 


Cl 


131 




H 


K 


K 


K 


K 


132 


CF3 


H 


H 


H 


H 


Cl 


133 


CF7 


K 


F 


H 


jj 


K 


134 


CF3 


K 


F 


H 


K 


Cl 


135 


CI 


H 


H 






H 


136 


CI 


K 


H 


F 


H 


Cl 


137 


NO-? 


K 


K 


K 


u 


H 


138 


N02 


H 


H 


H 




Cl 


139 


NH2 


K 


H 


H 


H 




140 


NH2 


H 


H 


H 


K 


Cl 
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M ( rU-t \ n 


XI 

n 


ri 


n 


n 


IT 

n 




w { L.n3 } 2 


TJ 

n 


n 


n 


n 


r 1 






tj 
n 


n 


CI 


r: 


n 


144 


0CH3 






u 


u 

n 




145 


CI 


CI 


H 


H 


H 


H 


146 


CI 


CI . 


H 


H 


H 


Cl 


147 


CF3 


H 


H 


K 


p 


H 


148 


CI 


CI 


H 


CI 


H 


H 


149 


NHCH3 


H 


H 


H 


H 


K 


ISO 


NHCH3 


H 


H 


V 




Cl 


151 


H 


CF3 


H 


H 


H 


K 


152 


K 


CFl 


H 


H 


H 


Cl 



20 



25 



30 
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As described for Example 2, the following 
compounds are prepared. 

Table D 
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153 


CH3 


• H 


H 


H 


H 


C 


154 


CH3 


H 


H 


H 


H 


N 


155 


CH3 


K 


H 


CH3 


H 


C 


156 


CI 


H 


H 


H 


H 


C 


157 


Cl 


H 


H 


H 


Cl 


C 


158 


CI 


H 


H 


H 


H 


N 


159 


Cl 


H 


Cl 


K 


H 


C 


160 


Cl 


H 


Cl 


H 


H 


N 


161 


Cl 


H 


H 


p 


H 


C 


162 


-OCHi 


K 


H 


K 


H 


C 


163 


-OCH-^ 


K 


H 


K 


K 


N 


164 


-0CH3 


H 


K 


Cl 


H 


C 


165 


-CCH3 


H 


K 


-0CH3 


K 


C 


166 


-OCHl 


K 


H 


-0CH3 


H 


N 


167 


-0CH3 


H 


K 


Cl 


K 


M 


168 


cm 


F 


H 




K 


C 


169 


K 


F 


H 


H 


H 


N 


170 


CH-^ 


-CK-^ 


K 




K 


r 


171 


Cl 


Cl 


K 


K 


K 


C 


172 


Cl 


Cl 


H 


H 


H 


N 


173 


F 


Cl 


H 


u 


H 


C 


174 


F 


H 


Cl 


H 


H 


^J 


175 


-SCH3 


H 


H 


w 


H 


C 


176 


-SCH3 


H 


H 


H 


H 


N 


177 


F 


H 


H 


Cl 


H 


C 


178 


F 


H 


H 


Cl 


H 


N 


179 


F 


H 


H 


H 


Cl 


C 


180 


H 


.CF3 


K 


K 


H 


C 


181 


H 


-CF3 


K 


V 


H 


N 


182 


CF3 


H 


H 


K 


H 


C 


183 


-0CF3 


H 


F 


H 


H 


r 


184 


CH3 


H 


K 


5 


u 


C 
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As described for Exan^le 5, the following 
compounds are prepared (Table £) . 




Ex . No 






Ha 




»5 " 


X 


185 




H 




H 


y 




186 




H 


u 


F 


H 




187 


CH^ 


F 


H 


K 






188 


CH2Ph 


H 


H 


K 




CI 


189 


CI 


K 


H 


H 


u 




190 


F 


H 


F 


H 


K 




191 


Br 


H 


H 


H 






192 


CI 


H 


F 


K 


H 


K 


193 


Ph 


H 


H 


H 


K 




194 


CI 


H 


H 


Er 


K 




195 


CH7 


H 


H 


H 


i; 


Er 


196 


CHl 


H 


K 


F 




Cl 


197 


CI 


H 


H 


CI 


H 




198 


CH-i 


CH7 




H 


V 




199 


CI 


H 




F 


IT 
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a3 - 












200 


CI 


K 


H 


CF^ 


K 


H 




201 


CI 


H 


H 


H 


F 


H 


5 


202 


CI 


H 


H 


H 


Cl 


H 




203 


CI 


H- 


H 


F 


H 






204 




H 


H 


H 


H 


K 


10 


205 


S 


H 


H 


H 


H 


H 




206 




H 


H 


H 


CH'^ 


u 




207 


CI 


H 


H 


F 


H 


Cl 




208 


Cl 


H 


F 


H 


K 


Cl 




209 


CI 


Cl 


H 


H 


H 






210 


Cl 


K 


K 


Cl 


H 






■ 211 


-OCHl 


u 


K 


H 


K 






212 




H 


K 


H 


tr 




20 


213 




H 


H 


H 


H 






214 


ci 


Cl 


u 


Cl 


H 






215 


-SCH-3 


u 


H 


H 


H 






216 


Cl 


H 


N02 


K 


K 




25 


217 


CK7 


K 


H 


CH3 


K 




218 


F 


H 


H 


Cl 


H 






219 


Cl 


H 


H 


NH2 


K 






220 


F 


CF2 


H 


K 


K 






221 


-OCHl 


H 


H 


Cl 


K 




30 


222 


Cl 


H 


H 


-SCH3 


H 




223 


r 


H 


H 


K 


CF3 






224 


p 


H 


CFJ 


H 


H 






225 


CF-^l 


H 


F 


H 


H 






226 


N09 


H 


H 


K 






35 


227 


r 


H 


H 


K 








228 


Cl 


H 




K H 


£ 1 
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As described for Example 5, the following 
compounds are prepared (Table F) . 



10 



15 




25 



35 



Ex . No 


Rl 


R2 








■ ■-■•X ■ 


229 


CH-^ 


H 


H 


H 


H 


u 


230 


CH7 


H 


H 


F 


K 




231 


CH7 


F 


H 


K 


K 


K 


232 


CH9Ph 


H 


H 


H 


H 


Cl 


233 


CI 


H 


K 


K 


K 


u 


234 


F 


H 


F 


H 


K 


K 


235 


Er 


H 


H 


H 


K 


K 


236 


CI 


H 


F 


H 


K 


K 


237 


Ph 


H 


H 


H 


H 




238 


CI 


H 


H 


Br 


H 


u 


239 


CH3 


H 


H 


H 


K 


Er 


240 


CH3 


H 


H 


F 


H 


Cl 


241 


CI 


H 


H 


Cl 


V 




242 


CHi 


CHl 


H 


K 


H 


y 


243 


CI 


H 


H 


p 


H 
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Ex. No. 


^1 


^2 


^3 




^5 


X 


244 


Cl 


H 


H 


CF3 


H 


K 


245 


CI 


H 


H 


H 


F 


H 


246 


Cl 


H 


H 


H 


Cl 


H 


247 


Cl 


H 


H 


F 


H 


H 


248 




H 

- 


H 


H 


H 


H 


249 


s 


H 


H 


H 


H 


H 


250 


CK-? 


K 


H 


H 


CKl 




251 


Cl 


H 


H 


F 


H 


Cl 


252 


Cl 


K 


F 


H 


H 


Cl 


253 


Cl 


Cl 


H 


H 


K 


u 


254 


Cl 


K 


H 


Cl 


K 


K 


255 


-0CH3 


H 


H 


H 


H 


H 


256 




K 


H 


u 


K 




257 


-CF-? 


H 


H 


K 


H 


K 


258 


Cl 


Cl 


H 


Cl 


H 


K 


259 


-SCK-J 


H 


H 


K 


K 


K 


260 


Cl 


H 




K 


K 


K 


261 


CH3 


H 


H 


CH7 


H 


K 


262 


F 


H 


K 


Cl 


K 


K 


263 


Cl 


H 


K 


NH2 


K 


K 


264 


F 


CF3 


H 


H 


H 


H 


265 


-0CH7 


H 


H 


Cl 


H 


H 


266 


Cl 


H 


H 


-SCH3 


H 


H 


267 


F 


K 


K 


. K 


CF3 


H 


268 


F 


H 


CF3 


H 


K 


H 


269 


CF3 


H 


F 


K. 


H 


w 


270 


N02 


*H 


H 


K 




xr 


271 


F 


H 


H 


H 


K 




272 


Cl 


K 


NH2 


H 


K 
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As described for Example 2, Che following 
compounds are prepared (Table G) . 

Table g 




BX.NO 


Rl 










"""•-••X ' 


273 


CH-^ 


K 


K 


H 


V 


H 


274 


CH7 


H 


u 


r 


u 


H 


275 


CHt 


F 


K 


H 


H 


u 


276 


CK-^Ph 


H 


H 


H 


H 


Cl 


277 


CI 


H 


H 


H 


K 


K 


278 


F 


H 


F 


H 


K 


H 


279 


Er 


H 


H 


H 


« 


H 


280 


CI 


H 


F 


H 


K 


K 


281 


Ph 


H 


H 


H 


H 


K 


282 


Cl 


H 


H 


Br 


K 


H 


283 


CH3 


H • 


H 


H 


H 


Er 


284 


CH3 


H 


K 


F 


K 


Cl 


285 


Cl 


H 


H 


Cl 


H 


K 


286 


CH-? 


CHl 


H 


H 


H 


H 


287 


Cl 


H 


H 


1 F 




H 1 
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Ex. No. 



R5 



288 


CI 


H 


H 


CF3 


K 




289 


CI 


H 


H 


H 


F 


K 


290 


CI 


H 


H 


H 


Cl 


H 


291 


CI 


H 


H 


F 


K 


H 


292 




H 


H 


H 


E 


H 


293 


r. — :\ 
s 


H 


H 


H 


H 


K 


294 


CHi 


H 


H 


K 


CH*^ 




295 


CI 


H 


H 


F 


K 


Cl 


296 


CI 


K 


F 


K 


K 


Cl 


297 


CI 


Cl 


H 


H 


K 


H 


298 


Cl 


H 


K 


Cl 


H 




299 


•0CH3 


K 


K 


H 


K 


K 


300 


0CF3 


H 




H 


H 




301 




H 




H 


y 




302 


Cl 


Cl 


u 


Cl 






303 


-SCHi 


K 


H 


H 


H 


n 


304 


Cl 


K 


NO? 


K 


H 


H 


305 


CK-i 


H 


K 


CH3 


u 


i: 


306 


F 


H 


K 


Cl 


H 


Ti 


307 


Cl 


K 


K 


NH2 


K 


K 


308 


F 


CF3 


H 


H 


V 


K 


309 


-OCH-^ 


H 


H 


Cl 




K 


310 


Cl 


H 


H 


-SCH3 


K 


K 


311 


p 


H 


H 


H 


CF3 




312 


F 


H 


CF3 


K 


H 


H 


313 


CF3 


H 


F 


H 


H 


v 


314 


NO2 


K 


H 


H 


K 


H 


315 


F 


H 


H 


K 


K 


K 


316 


Cl 


H 


NH? 


K 


u 
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As described for Example 2, the following 
compounds are prepared (Table H) . 

H 



10 



15 




25 



35 



Ex. No 








R4 


R5 


X 




CHI, 




u 


K 


y 




2 IS 


CHl 




H 


F 






2 19 


CH-i 


F 


H 


K 


H 


K 


320 


CH9Ph 


H 


K 


K 


u 


CI 


321 


CI 


H 


H 


H 


V 


K 


322 


F 


H 


F 


H 


H 


v 


323 


Er 


H 


K 


H 


H 


V 


324 


CI 


H 


F 


H 


H 




325 


Ph 


K 


H 


K 






326 


CI 


H 


K 


Br 


u 




327 


CH3 


H 


H 


H 


H 


Er 


328 


CH3 


H 


K 


F 


K 


Ci 


329 


CI 


H 


H 


CI 






330 


CH-) 


CH3 


H 


K 






331 


CI 


H 


K 


p 


IT 


1 

i 
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322 


CI 


H 


H 


CF3 


H 




323 


CI 


H 


K 


H 


r 


IT 


334 


CI 


H 


H 


H 


Cl 


H 


335 


CI 


K 


H 


F 


K 




336 




H 


H 


H 


K 


K 


337 


s 


H 


H 


K 


K 


K 


J J b 




K 


H 


H 


CH*^ 




T 0 


CI 


K 


H 


F 


H 


Cl 




Ci 


K 




K 


K 


Cl 


3 41 


CI 


Cl 


H 


H 


H 




J 42 


Cl 


K 


H 


Cl 


K 




343 


-0CH7 




u 




H 




3 44 


OCF*; 


H 


H 


H 


H 




345 


-CFJ 


H 


H 


K 


y 




3 4c 


Cl 


Cl 


K 


Cl 


n 




347 


-SCH"3 


K 


K 


H 


r. 




348 


Cl 


K 


N02 


K 


H 




J 49 




H 


H 


CHl 


H 




*3 c n 


F 


H 


H 


Cl 


K 




3 51 


Cl 


K 


H 




H 




•J ^ 4b 


r 




fl 


K 


H 




353 


-OCHl 


H 


u 


Cl 


H 




354 


Cl 


u 


V 


-SCH3 


K 




255 


r 


H 


H 


K 


CF3 




356 


F 


H 


CF3 


K 


K 




357 


CF3 


H 


F 


H 


K 




358 


NOo 


H 


u 


K 


H 




35? 


F 


H 


K 


H 


u 




360 


Cl 


u 


NH2 


H 
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Example ^61 

N- r ^- f U . '^-DihvdrQ-2-met^hvlpvrg7nlo r3 . 4-q1 t^hieno F 3 .7- 
bl a?opin>^ f -vl 1 garbonvUnhpnyl 1 -2 -merhyT hfin^atnirip 
As described for Example 5, 2,4,5,6- 
tetrahydro-2 -methyl -6- (4-aminoben2oyl)pyra2olo[3, 4-^1 - 
thieno[3,2-b]a2epine is reacted with 2-raethylbenzoyl 
chloride to give the product as crystals (from ethyl 
acetate), m.p. 257-260"C. 

Example :^S2 

M- r 4- r U . S-^riihvdroPvragQlo n . 4>n1 rhipnof . 2-b1 a^opjn- 
i IK^ -vl > ^arbony n phenyl 1 fl . 1 ' -bip'ngnyl -2 -rarboyaypidp 
As described for Example 2, 6-(4-amino- 
benzoy i ) - 1 , 4 , 5 , 6- 1 etrahydropyrazolo ( 3 , 4 -fl] thieno [ 3 , 2 -b) - 
azepine (297 rag) is reacted with 0.542 g of [1,1'- 
biphenyl] -2-carbonyl chloride to give 0.70 g of bis 
acylated product. A mixture of this product in 13 ml of 
tetrahydrofuran-methanol (9:4) and 2.3 ml of 1 N NaOH is 
stirred for 18 hours at room temperature. To the 
mixture is added 2.3 ml of 1 N HCl and the solvent 
removed. The mixture is triturated with 50 ml of 
CK2CI2* filtered and the solid washed with CH2CI2 and 
water to give 0.27 g of off-white crystals, m.p. 280- 
284**C. 

N~ f 4^ r f 4 , 5 -Dihvdro-6H- isQxazolo f 5 . 4 -dl thieno r 2 . 2 -bl - 
a?<>r in-6-vl ) carbonvl Iphenvll -S-f l\iQrn-2 -mg^hvlbenzamid^ 

As described for Example 1, a solution of 2 
mmol of 5, 6-dihydro-6- (4-aminobenzoyl) -4E-isoxa20lo 
[ 5, 4 -ii] thieno [3,2 -Ji) azepine and 5 mmol of triethylamine 
is reacted with 2.2 mmol of 5-f luoro-2-methylbenzoyl 
chloride in 10 ml of dichlorome thane under argon for 16 
hours to give the product as a solid. 

The subject compounds of the present invention 
are tested for biological activity. 
Pinning A^sav T.o Rp.r HPPr.tic Vl Recerr.ors 
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Rat liver plasma membranes expressing the 
vasopressin Vi receptor subtypes are isolated by sucrose 
density gradient according to the method described fay 
Lesko et al., (1973). These membranes are quickly 
suspended in 50.0 mM Tris^HCl buffer, pH 7.4, containing 
0.2% bovine serujn albumin (BSA) and 0,1 mM phenyl - 
raethylsulfonylfluoride (PMSF) and kept frozen at -70®C 
until used in subsequent binding experiments. For 
binding experiments, the following is added to the wells 
of a ninety-six well format microtiter plate: 100 \l1 of 
100.0 mM Tris-HCl buffer containing 10.0 mM MgCl2* C.2I 
heat inactivated BSA and a mixture of protease inhi- 
bitors: leupeptin, 1.0 mg %; aprotinin, 1.0 mg %. 1,10- 
phenanthrcline, 2.0 mg %; trypsin inhibitor, 10.0 mg % 
and 0.1 mM PMSF, 20.0 \il of [phenylalanyl-B , 4 , S-^K] 

vasopressin (S.A. 45.1 Ci/mmole) at 0.8 nM, and the 
reaction initiated by the addition of 80 \il of tissue 
membranes containing 20 jig of tissue protein. The 
plates are kept undisturbed on the bench top at room 
temperature for 120 min. to reach equilibrium. Non- 
specific samples are assayed in the presence of 0.1 

of the unlabeled antagonist phenylalanyivasopressin, 
added in 20.0 |il volume to a final incubation volume of 
200 ^1. Upon completion of binding, the content of each 
well is filtered off, using a Brandel® cell Harvester 
(Gaithersburg, MD) . The radioactivity trapped on the 
filter disk by the ligand-receptor complex is assessed 
by liquid scintillation counting in a Packard LS 
Counter, with an efficiency of 65% for tritium. The 
data are analyzed for IC50 values by the LUNDON-2 
program for competition (LUNDON SOFTWARE. OH) . 
Binding Aggav ro Rat Kidnov MPdiillarv Vo Fer^or>rGr5 

Medullary tissues from rat kidneys are 
dissected out, cut into small pieces and let soak in a 
0.154 mM sodium chloride solution containing 1 . 0 mM EDTA 
with many changes of the liquid phase, until the 
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10 



15 



20 



25 



30 



solution is clear of blood. The tissue is homogenized 
in a 0.25 M sucrose solution containing 1.0 mM EDTA and 
0»1 itiM PMSF using a Potter-Elvehjem homogenizer with a 
teflon pestle. The homogenate is filtered through 
several layers (4 layers) of cheese cloth. The filtrate 
is rehomogenized using a dounce homogenizer, with a 
tight fitting pestle. The final homogenate is 
contrifuged at 1500 x g for 15 min. The nuclear pellet 
is discarded and the supernatant fluid recentrifuged at 
40,000 x g for 30 min. The resulting pellet formed 
contains a dark inner part with the exterior, slightly 
pink. The pink outer part is suspended in a small 
amount of 50.0 mM Tris*HCl buffer, pH 7.4. The protein 
content is determined by the Lowry's method (Lowry ez 
al, J. Biol. Chem., 1953). The membrane suspension is 
stored at -TO^'C, in 50.0 mM Tris^KCl, containing C.2% 
inactivated BSA and 0.1 mM PMSF in aliqucts of 1.0 ml 
containing 10.0 mg protein per ml of suspension until 
use in subsequent binding experiments. 

For binding experiments/ the following is 
added in M-l volume to wells of a 96 well format of a 
microtiter plate: 100.0 ^1 of 100.0 mM Tris^KCl buffer 
containing 0,2% heat inactivated ESA. 10.0 mM MgCl2 and 
a mixture of protease inhibitors: leupeptin, 1.0 mg %; 
aprotinin, 1.0 mg %; 1, 10-phenanthrciine, 2.0 mg %; 
trypsin inhibitor, 10.0 mg % and 0.1 mM PMSF, 20.0 \il of 

[^H] Arginine^, vasopressin (S.A. 75.0 Ci/mmole) at 0.8 
nM and the reaction initiated by the addition of 80.0 \il 
of tissue membranes (200.0 M-g tissue protein). The 
plates are left undisturbed on the bench top for 120 
min. to reach equilibrium. Non-specific binding is 
assessed in the presence of 1.0 ^IM cf unlabeled liganc, 
added in 20 |il volume. For test compounds, these are 

solubilized in 50% dimethylsulf oxide (DMSO) and added in 
20.0 M.1 volume to a final incubation volume of 200 

Upon completion of binding, the content of each well is 
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filtered off, using a Brandel® cell Harvester 
(Gaithersburg, MD) . The radioactivity trapped on the 
filter disk by the ligand-receptor complex is assessed 
by liquid scintillation counting in a Packard LS 
Counter, with an efficiency of 65% for tritium. The 
data are analyzed for IC50 values by the LUNDON-2 
program for competitiTOn (LUNDON SOFTWARE, OH) . 
RadiQliqand Binding Experimentg with Human Pl^relpr 

Membranes 

Platelet Source: Hudson Valley Blood Services, 
Westchester Medical Center, Valhalla, NY. 

Platgl'gr ygmbrano Preparation : 

Frozen platelet rich plasma (PR?), received 
from the Hudson Valley Blood Services are thawed to room 
temperature. The tubes containing the PR? are centri- 
fuged at 16,000 x g for 10 min. at 4**C and the superna- 
tant fluid discarded. The platelets resuspended in an 
equal volume of 50.0 mM Tris-HCl, pH 7.5 containing 120 
mM NaCl and 20.0 mM EDTA. The suspension is recentri- 
fuged at 16,000 x g for 10 min. This washing step is 
repeated one more time. The wash is discarded and the 
lysed pellets homogenized in low ionic strength buffer 
of Tris^HCl, 5.0 mM, pH 7.5 containing 5.0 mM EDTA. The 
homogenate is centrifuged at 3 9,000 x g for 10 min. The 
resulting pellet is resuspended in Tris»HCl buffer, 70,0 
mM, pH 7.5 and recentrifuged at 39,000 x g for 10 min. 
The final pellet is resuspended in 50.0 mM Tris-HCl 
buffer pH 7.4 containing 120 mM NaCl and 5.0 mM KCl to 
give 1.0-2.0 mg protein per ml of suspension. 

Binding Vasopr^cgin V^ Receptor Suhr.vno in Humsn 

Platolet: Membranes: 

In wells of a 96 well format microtiter plate, 
add 100 Jll of 50.0 mM Tris*HCl buffer containing C.2% 

ESA and a mixture of protease inhibitors (aprctinin. 
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leupeptin etc.). Then add 20 \il of [^KjLigand: (Manning 
or Arg^Vasopressin) , to give final concentrations 
ranging from 0.01 to 10.0 nM. Initiate the binding by 
adding 80,0 jil of platelet suspension (approx. 100 ^g 

protein) . Mix all reagents by pipetting the mixture up 
and down a few times. Non-specific binding is measured 
in the presence of 1.0 ^1M of unlabeled ligand (Manning 

or Arg^Vasopressin) . Let the mixture stand undisturbed 
at room temperature for ninety (90) min. Upon this 
time, rapidly filter off the incubate under vacuum 
suction over GF/B filters, using a Erandel® Harvester. 
Determine the radioactivity caught on the filter disks 
by the addition of liquid scintillant and counting in a 
liquid scintillator 

Binding tn Mgmbrgnec of Mn uge ^ih-nbl^cr CqII Line ^LV- 
2) Transf^cf^d with rhP rP NA oyrrpegina th^ Human V? 
Vagorrgggin Recencor 

Flasks of 175 ml capacity, containing attached 
cells grown to confluence are cleared cf culture mediun 
by aspiration. The flasks containing the attached cells 
are rinsed with 2 x 5 ml of phosphate buffered saline 
(PES) and the liquid aspirated off each time. Finally, 
5 ml of an enzyme free dissociation Hank's based 
solution (Specialty Media, Inc., Lafayette, NJ) is added 
and the flasks are left undisturbed for 2 min. The 
content of all flasks is poured into a centrifuge tube 
and the cells pelleted at 300 x g fcr 15 min. The 
Hank's based solution is aspirated off and the cells 
homogenized with a polytron- at setting #6 for 10 sec in 
10.0 mM Tris-HCl buffer, pH 7.4 containing 0.25 M 
sucrose and 1.0 mM EDTA. The homogenate is centrifuges 
at 1500 X g for 10 min to remove ghost me.Tj3ranes. The 
supernatant fluid is centrifuged at 100,000 x g fcr 6C 
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min to pellet the receptor protein. . Upon completion, 
the pellet is resuspended in a small volume of 50.0 mM 
Tris^HCl buffer,. pH 7.4. The protein content is 
determined by the Lowry method and the receptor 
membranes are suspended in 50.0 mM Tris*HCl buffer 
containing 0.1 mM phenylmethylsulfonylf luoride (PMSF) 
and 0.2% bovine serozn albumin (BSA) to give 2.5 mg 
receptor protein per ml of suspension. 
P.fceptor Binding 

For binding experiments, the following is 
added in |il volume to wells of a 96 well fcrmat of a 
microtiter plate: 100.0 \il of 100.0 mM Tris-HCl buffer 
containing 0.2% heat inactivated ESA, 10.0 mM MgCl2 and 
£ mixture of protease inhibitors: leupepcir., l.C mg %; 
aprotinin, 1.0 mg %; 1, 10-phenanthroline, 2.0 mg %; 
trypsin inhibitor, 10.0 mg % and 0.1 mM PMSF. 20.0 )il cf 

[^H] Arginine^, vasopressin (S.A. 75.0 Ci/mmole) at 0 . 8 
nM and the reaction initiated by the addition cf 80.0 |il 
of tissue membranes (200.0 )ig tissue protein). The 
plates are left undisturbed on the bench top for 120 min 
to reach equilbriujti. Non-specific binding is assessed 
in the presence of 1.0 jiM of unlabeled liganc, added ir. 
20 III volume. For test compounds, these are solubilized 
in 50% dimethylsulf oxide (DMSO) and added in 20.0 |il 
volume to a final incubation volume of 200 |il . Upon 
completion of binding, the content cf each well is 
filtered off, using a Brandel® cell Harvester 
(Gaithersburg, MD) . The radioactivity trapped on the 
filter disk by the ligand-receptor complex is assessed 
by liqruid scintillation counting in a Packard LS 
Counter, with an efficiency of 65% for tritium. The 
data are analyzed for IC50 values by the LUNr50N-2 
program for competition (LUNDON SOFTWARE, OK) . 
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Vagnnrpssin Antiaoonist: Activity in rnnscious Hvraarpd 

Conscious hydrated racs are treated with 
compounds under study from 0.1 to 100 mg/kg orally or 
vehicle. Two to four rats are used for each compound. 
One hour later, arginine vasopressin (AVP, antidiuretic 
hormone, ADH) dissolved in peanut oil is administered at 
0.4 \ig/kg intraperitoneally . Two rats in each test 

would not receive arginine vasopressin but only the 
vehicle (peanut oil) to serve as water-loading control. 
Twenty minutes later each rat is given 30 mL/kg cf 
deionized water orally by gavage and is placed indivi- 
dually in a metabolic cage equipped with a funnel and a 
graduated glass cylinder to collect urine fcr four 
hours. Urine volume is measured and osmolality analyzed 
by use of a Fiske One-Ten osmometer (Fiske Assoc., 
Norwood, Vik USA) . Urinary sodium, potassium, and 
chloride are analyzed by use of ion-specific electrodes 
in a Beckman E3 (Electrolyte 3) Analyzer. 

In the following results, decreased urine 
volume and decreased osmolality relative to AVP-ccncrcl 
indicates activity. The results of this test on 
representative compounds of this invention are shown in 
Table 2. 

Vasopregsin Vj^ Antagonist Acrivitv in Cc>ngciQug Rats 
Conscious rats are restrained in a supine 
position with elastic tape. The area az the base of the 
tail is locally anesthetized by sxibcutaneous infiltra- 
tion with 2% procaine (0.2 ml). Using aseptic technique 
the ventral caudal tail artery is isolated and a cannula 
made of PE 10 and 20 (heat-fused) tubing is passed into 
the lower abdominal aorta. The cannula is secured, 
heparinized (1000 i.u./cc), sealed and the would closed 
with one or two stitches of Dexon 4-0. The caudal vein 
is also cannulated in the same manner fcr ir.travenous 
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drug administration. The duration of the surgery is 
approximately 5 minutes. Additional local anesthesia 
(2% procaine or lidocaine) is provided as needed. 

The animals are placed in plastic restraining 
cages in an upright position. The cannula is attached 
to a Statham P23Db pressure transducer and pulsatile 
blood pressure is recorded • Increase of systolic blood 
pressure responses to arginine vasopressin 0.01 and 0.2 
international unit (I.U.)(350 I.U.=1 mg) injections are 
recorded prior to any drug (compound) administration, 
after which each rat is dosed orally with compounds 
under study 0.1-100 mg/kg (10 cc/kg) or intravenously 
0.1-30 mg/kg (1 cc/kg). The vasopressin injections are 
repeated 30,60,90,120,180,240 and 300 min, later. 
Percentage of antagonism by the compound is calculated 
using the pre-drug vasopressin vasopressor response as 
100%. 



25 
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Table 1 



Binding Assay no Wpna^ir Vj^ Rprenrnre snd Rat Kirinov 

Merjiilia^y VT Rereprn^s or *BinQinQ to Vi_ Recer^tffr 
.guhrvnp i^n Human Plarplpt and "Binding MPmhranp«; r.f 
Mnnqp F^hr-nhlact Cell Line Transfgrrpd w-i rh rhp 

mm. Pypr pecing rhp Human V2 Regentor 
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NHCOAr 
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vagftnrpesin Vl ftnraonnifir Arrivirv In Consr^mis Hvdrace 

Rats 



Ex.. iio^ ; 




> ^ 


■Urine Vol: 


Osmaiality 
(mOsffi/kc) 
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Water- load concrol 
Wacer-load 
Control+DMSO (10%) 
(20%) 

AVP-control 



Oro/nocin P.ecgntcr gindino 
(a) Membrane Prf^paration 

Female Sprague-Dawley rats weighing 
approximately 200-250 g are injected intramuscularly 
(i.m.) with 0.3 mg/kg of body weight cf diethyl- 
stilbestrol (DES) . The rats are sacrificed 18 hours 
later under pentobarbital anesthesia. The uteri are 
dissected out, cleaned of fat and connective tissues and 
rinsed in 50 ml of normal saline. The tissue pooled 
from six rats is homogenized in 50 ml of 0.01 mM 
Tris.HCl, containing 0.5 mM dithiothreitol and 1.0 mM 
EDTA, adjusted to pH 7.4, using a polytron at setting 6 
with three passes of 10 sec each. The homogenate is 
passed through two (2) layers of cheesecloth and the 
filtrate concrifuged at 1000 x g for 10 min. The clear 
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supernatant is removed and recentrifuged at 165,000 x g 
for 30 min. The resulting pellet containing the 
oxytocin receptors is resuspended in 50.0 mM Tris.HCl 
containing 5.0 mM MgCl2 at pH 7.4, to give a protein 
concentration of 2.5 mg/ml of tissue suspension. This 
preparation is used in subsequent binding assays with 

[^H] Oxytocin. 

(b) Rariic>ligand Sindino 

Binding of 3, 5- t^H] Oxytocin ([^HJOT) to its 
receptors is done in microtiter plates using [^HlOT, at 
various concentrations, in an assay buffer of 50.0 mM 
Tris.KCl, pH 7.4 and containing 5.0 mM MgCl2. and a 
mixture of protease inhibitors: BSA, 0.1 mg; aprotinin, 
1.0 mg; 1, 10-phenanthroline, 2.0 mg; trypsin, 10.0 mg; 
and PMSF, 0.3 mg per 100 ml of buffer solution. Non- 
specific binding is determined in the presence of 1.0 uM 
unlabeled OT. The binding reaction is terminated after 
60 min., at 22^*0, by rapid filtration through glass 
fiber filters using a Brandel® cell harvester 
(Biomedical Research and Development Laboratories, Inc., 
Gaithersburg, MD) . Competition experiments are 
conducted at equilibrium using 1.0 nM [3k)CT and varv'ing 
the concentration of the displacing agents. The 
concentrations of agent displacing 50% of [^KlOT at its 
sites (IC50) are calculated by a computer assisted 
LUNDON-2 program (LUNDON SOFTWARE INC., Ohio, USA). 

The results of this assay on representative 
examples are shown in Table 3 . 
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Table 1 
Qxvrpgin Binding Assay 
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The compounds of the present invention can be 



used in the form of salts derived from pharmaceutically 
or physiologically acceptable acids or bases. These 
salts include, but are not limited tc, the following: 
salts with inorganic acids such as hydrochloric acid, 
sulfuric acid, nitric acid, phosphoric acid and, as the 
case may be, such organic acids as acetic acid, oxalic 
acid, succinic ecid, and maleic acid. Other salts 
include salts with alkali metals or alkaline earth 
metals, such as sodium, potassium, calcium or magnesium 
or with organic bases. The compounds can also be used 
in the form of esters, carbamates and other conventional 
"pro-drug" forms, which, when administered in such form, 
convert to the active moiety jj: vivo . 

When the compounds are employed for the above 
utilities, they may be combined with one or more 
pharmaceutically acceptable carriers, for example, sol- 
vents, diluents and the like, and may be administered 
orally in such forms as tablets, capsules, dispersible 
powders, granules, or suspensions ccntaining, fcr exam- 
ple, from about 0.05 to 5% of suspending agent, syrups 
containing, for example, from about 10 to 50% of sugar. 
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and elixirs containing, for example, from about 20 to 
50% ethanol, and the like, or parenterally in the form 
of sterile injectable solutions or suspensions contain- 
ing from about 0.05 to 5% suspending agent in an 
isotonic medium. Such pharmaceutical preparations may 
contain, for example, from about 25 to about 90% of the 
active ingredient in combination with the carrier, more 
usually between about 5% and 60% by weight. 

The effective dosage of active ingredient 
employed may vary depending on the particular compound 
employed, the mode of administration and the severity of 
the condition being treated. However, in general, 
satisfactory results are obtained when the compounds of 
the invention are administered ar a daily ccsage cf from 
about 0.5 to about 500 mg/kg of animal body weight, 
preferably given in divided doses two to four times a 
day, or in a sustained release form. For most large 
mammals the total daily dosage is from about 1 to 100 
mg, preferably from about 2 to 80 mg. Dosage forms 
suitable for internal use comprise from about 0.5 to 
500 mg of the active compound in intimate admixture with 
a solid or liquid pharmaceutically acceptable carrier. 
This dosage regimen may be adjusted to provide the 
optimal therapeutic response. For example, several 
divided doses may be administered daily or the cose may 
be proportionally reduced as indicated by the exigencies 
of the therapeutic situation. 

These active compounds may be administered 
orally as well as by intravenous, intramuscular, or sub- 
cutaneous routes. Solid carriers include starch, lac- 
tose, dicalcium phosphate, microcrystalline cellulose, 
sucrose and kaolin, while liquid carriers include 
sterile water, polyethylene glycols, non-ionic surfac- 
tants and edible oils such as corn, peanuc and sesame 
oils, as are appropriate to the nature cf the active in- 
gredient and the particular form of administration de- 
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sired. Adjuvants customarily employed in the prepara- 
tion of pharmaceutical compositions may be advan- 
tageously included, such as flavoring agents, coloring 
agents, preserving agents, and antioxidants, for 
example, vitamin E, ascorbic acid, EHT and EKA. 

The preferred pharmaceutical compositions from 
the standpoint of ease of preparation and administration 
are solid compositions « particularly tablets and hard- 
filled or liquid-filled capsules. Oral administration 
of the compounds is preferred. 

These active compounds may also be adminis- 
tered parenterally or intraperitoneally . Solutions or 
suspensions of these active compounds as a free base or 
pharmacologically acceptable salt can be prepared in 
water suitably mixed with a surfaccant such as hydrcx- 
ypropylcellulose. Dispersions can also be prepared in 
glycerol, liquid, polyechylene glycols and mixtures 
thereof in oils. Under ordinary conditions cf storage 
and use, these preparations contain a preservative to 
prevent the growth of microorganisms. 

The pharmaceutical forms suitable for in- 
jectable use include sterile aqueous solutions or dis- 
persions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or disper- 
sions. In all cases, the form must be sterile and must 
be fluid to the extent that easy syringability exits. 
It must be stable under conditions of manufacture and 
storage and must be preserved against the contaminating 
action of microorganisms such as bacterial and fungi. 
The carrier can be a solvent or dispersion medium con- 
taining, for example, water, ethanol (e.g., glycerol, 
propylene glycol and liquid polyethylene glycol) , 
suitable mixtures thereof, and vegetable oil. 

The new tricyclic non-peptide vasopressin 
antagonists of this invention are useful in treating 
conditions where decreased vasopressin levels are 
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desired, such as in congestive heart failure, in disease 
conditions with excess renal water reabsorpcion and in 
conditions with increased vascular resistance and 
coronary vasoconstriction. 

In particular., the vasopressin antagonists of 
this invention are therapeutically useful in the 
treatment and/or prevention of hypertension, cardiac 
insufficiency, coronary vasospasm, cardiac ischemia, 
renal vasospasm, liver cirrhosis, congestive heart 
failure, nephritic syndrome, brain edema, cerebral 
ischemia, cerebral hemorrhage- stroke, thrombosis- 
bleeding and abnormal states of water retention. 

In particular, the oxytocin antagcnists cf 
this invention are useful in the prevention cf preterm 
labor and premature birth which is a significant cause 
of infant health problems and infant mortality. 
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What is claimed is: 

1. A compound selected from those of the 

formula: 




wherein Y is a bond or a moiecy selected from -(CH2)- 
-CHOK, -CKO-lower alkyl (C1-C6) , -CH-£-lower ai)cyl(Ci- 
C6). -CHNE2, -CHN- lower alkyl (C1-C6) . -C[N-lower 
alkyl (C1-C6) 12. 



CH 



— O ^? 



-CHOCO-lower alkyl (C1-C6) , -CKNK(CH2)mNH2; -CHNH(CK2>ni 
20 -NH-lower alkyl {Ci-Cfi) . -CHNK (CK2)m-Nf lower alkvKCi- 

C63)2; -CKNK{CH2>m-S-lower alkyl (Ci-Ce! . -CarH(CH2)ni-0- 
lower alkyl (Ci-Cs) . 

^OH 



25 ^loweralkyl (C,-Cg) 

S. 0. -NH, -N-lower alkyl (Ci-Ce) , -NCC- lower eikyKCi' 
Cg), m is an integer of 2 to 6; 
A-B is a moiety selected from 

30 -(CH2)N- and -N-CCH^V 



wherein n is an integer 1 or 2 provided that when Y is a 
bond, n is 2; 
and the moiety: 
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represents: (1) an unsaturated 6-ineinbered heterocyclic 



substituted by one or two siibstitutents selected from 
(C1-C3) lower alkyl. halogen, amino, (C1-C3) lower alkoxy 
or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from 0, or S; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one cr two substituents 
selected from (C1-C3) lower alk\*l. halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylaminc; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from C, N cr £; (3) a 5 -membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



aromatic ring containing one nitrogen atom, optionally 



15 




35 
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wherein X is selected from 0, S, -NK. -NCK3 and -NCOCK3; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl(Ci-C3) , 

and r2 are selected from hydrogen, {C1-C5) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 selected 
from hydrogen, (C1-C3) lower alkyi, (C1-C3} lower alkoxy 
and halogen; R^ is selected from (a) moieties of the 
formulae: 
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I- T- I- 

-NCOAr', -CONAr', -NCOCH,Ar', -NCONAr', 
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r 

•CHjCOAr • -NCO- (CH^^ cycl oal kyl . 

R 







f 






•N-SO2- 
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-N-SOjCHj- 



11 
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2 
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aO 

II 

-N-C-O-lower alkyl(C,-CJstraight or branched, 

K ni 

I -N-C- lower alkyl(C3-C8)straight or branched 
-NSO2- lower alkyl(C3-Cg)straight or branched, 

rP 

-N-C-O- lower alkenyl(C3-C8)straight or branched, 
R.O 
R III 

I* -N-C-lower alkenyl (C3-C3)straight or branched, 
-NSO^-lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as {C3-C6) cycloalkyl, 
cyclohexenyl or cyclopencenyl; and Ra is independently 
selected from hydrogen, -CK3 or -C2H5, 
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IS 



"(CH^Vn 0 



-(CH2)q-0- lower alkyl (C1-C3 ) , -CH2CH2OK, c is one, two, 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



20 



25 



30 



•N-COJ , 

wherein J is Ra» lower alkyl(C3-Ca) branched or 
unbranched, lower alkenyl (C3-C8 ) branched or unbranched. 
0-lower alkyl(C3-C8) branched cr uriranched, -C-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
tetrahycrothiophene, and the moieties: 



35 



oh • 
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or -CH2-K' wherein K' is (C1-C3 ) -lower alkoxy. halogen, 
cetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen. (C1-C3) lower alkyl. hydroxy, 
-co-lower alkyl (C1-C3). CHO. {C1-C3) lower alkoxy. -CO2- 
lower alkyl (C1-C3 ) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiecy of the formula: 



-N 

\ 




G=F 



R 



a 



-N-COCHAr' 



R 



c 



wherein R^ is selected from halogen, (C^-Cj) 
lowe alkyl, -0-lower alkyKC^-Cg), OH. 



-0-C- lower alkyl (0,-03), -S-lower alkyKC^-Cj), 




b '^^ 

b 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiecy of the formula: 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8 ) . lower alkenyl (C5-C8) . 
- (CH2)p-cycloalkyl(C3-C6) . when M is O, S, NH, NCK3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NK, NCH3; wherein R^, r2 and Ra sre 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the fcrr.ula: 



25 



30 
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wherein W is selected from O, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl {C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
5 R*^ is selected from hydrogen, lower alkyl (C1-C3 ) , 

halogen, 0-lower alkyl{Ci-C3) and CF3; r8 and are 
independently selected from hydrogen, lower alkyltCi- 
. C3), -S-lower alkyl (C1-C3 ) , halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl(Ci-C3)]2- -OCF3, -OH, -CN, -S-CF3, 
-NO2, -NH2. 0-lower alkyl (C1-C3) , NHCO lower alkyl (Ci- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3) ]2. 
-O- lower alkyl (C1-C3) , -N(Rb) (CH2)q-N(Rb)2. and the 
pharmaceutically acceptable salts thereof. 

2. A compound according to Claim 1 wherein Y 

is -CH2-; 

A-B is a moiety: 

(CH^^N- and -N-CCH^V 

.3 



20 



25 



30 



2^n 

3 



K R 

wherein n is an integer 1 or 2 and R^ is as defined in 
Claim 1. 

3 . A compound according to Claim 1 wherein Y 
is a bond, A-B is a moiety: 



ICH^W- and -N-(CHj)„ 



r' R 



3 



35 



wherein n is an integer 2 and R^ is as defined in Claim 
1. 

4 . A compound according to Claim 1 wherein Y 
is O, S, NK, N-lower alkyl (C1-C6) . -NCO-lower alkyKCi- 
C6)* A-B is a moiety: 
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25 



30 



-(CH2)„N- and -N-CCH^V 



R 



3 :3 



wherein n is an integer 1 or 2 and is as defined in 
Claim 1. 

5 . A compound according to Claim 1 wherein Y 
10 is -CH2-; A-B is a moiety: 

-(CHpN- and -N-(CHj),- 

IS wherein n is an integer 1 and r3 is as defined in Claim 

1, 

6. A compound according to Claim 1 wherein Y 
is 0, S, NH, lower alkyl (Ci-C6 ) * -NCO lower alkyKCi- 
Cg) and A-B is a moiety: 

'0 -(CHj).N- and -N-(CHj)„- 



wherein n is an integer 1 and is as defined in Clair. 
1. 

7. A compound selected from those cf the 

formula: 




A B 

wherein Y is a bon^ or -CH2-, A-B is 



35 
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10 



•(CH^^N- and -N-CCH^), 

.3 



2^n 

3 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moietv: 



represents: (1) an unsaturated 6-membered heterocyclic 
25 aromatic ring containing one or two nitrogen atoms. 

optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amine, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from O. N or S; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
25 wherein the 5 or 6-membered heterocyclic rings are 

optionally substituted by (C1-C3) lower alJcyl, halogen, 
or (C1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 

30 



35 
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wherein X is selected from 0, S, -NK, -NCK3 and -NCOCK3 ; 
r4 is selected from hydrogen, lower alkyl (C1-C3 ) , -CG- 
lower alkyl {C1-C3) , 

and are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; P.5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; r6 is selected from (a) moieties of the 
formulae : 
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-NCOAr'. -CONAr*, -NCOCH,Ar', -NCONAr'. 



R R^ 

r r 



r 

•CHjCOAr -NCO- (CH^V cycl oal kyl , 



10 



15 



20 



25 



30 



35 



-N-SO 




■N-SO2CH2- 



-N-P- 



R-0 















.2 — 



-N-P- 



1 




) 


1 


2 








< 






.2 — ' 



•N-C-O- lower alkyl(C,-C-)straiQht or branched, 



-N-C-lower alkyl(C3-Cg)straight or branched, 
NSOj- lower alkyl(C3-Cj)straight or branched, 

-N-C-O-lower alkenyl(C3-Cg)straight or branched, 
R,0 

R III 

^ -N-C-lower alkenyl(C3-C3)straight a branched, 



-NSOj-low©- alkenyl(C3-C3)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl. 
cyclohexenyl or cyclopentenyl; and is independently 
selected from hydrogen, -CK3 or -C2H5, 
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(CH,)-N: 



10 



15 



(CH,),-N^ . 



- (CH2)q-0- lower alkyl (C1-C3 ) , -CH2CH2OK, q is one, two, 
or three, Rfa is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



20 



25 



-N-COJ 

wherein J is Ra. lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranchec, 
0-lower alkyl (C3-C8) branched or unbranched, -0-lower 
alkenyl {C3-C8) branched or unbranched, tetrahydrcfurar. . 
tetrahydrothiophene, and the moieties: 




30 



35 
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or -CH2-K' wherein K' is {C1-C3 ) -lower alkoxy, halogen, 
tecrahydrofuran, tecrahydro-thiophene or the 
hecerocyclic ring moiety: 



wherein D, E, F and G are selected from carbon cr 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl(Ci-C3) , CHO, (C1-C3 ) lower alkc>r.\ -CC2- 
lower alkyl <Ci-C3 ) , and Ra and Rb are as hereiriefore 
defined; 

(c) a moiety of the formula: 



\ 




E 



/ 



G=F 



'a 



-N-COCHAr* 



R 



C 



wherein is selected from halogen, (0,-03) 
lower alkyl, -0- lower alkyl (C^-Cg), OH, 



•0-C-lower alkyKC^-Cj), -S-lower alkyKC^-Cj), 





b 




wherein Ra and Rb are as hereinbefore defined; 
id) a moiety of the formula: 
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wherein Rd is lower alkyl (C3-C8) . lower alkenyl (C3-C8) , 
- (CH2)p-cycloal)cyl (C3-C6) , when M is 0, S, NK, NKCK3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




20 wherein p is zero to four and M is a bond or M is 

selected from 0, S, NH, NCH3; wherein r1, R- and Ra are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the fcrrr.ula: 



25 



30 
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wherein W is selected from 0, S, NH, N- lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
R*7 is selected from hydrogen, lower alkyl {C1-C3 ) , 
halogen, 0-lower alkyl {C1-C3) and CF3; and r5 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower allvl(Ci-C3) , halogen, -NH-lower alkyl (Ci- 
C3), -N-Ilower alkyl(Ci-C3)l2* -OCF3, -OH. -CN, -S-CF3, 
-NO2, -NH2. 0-lower alkyHCi-C3), NHCO lower alkyl (Ci- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -MK- lower alkyl {C1-C3), -M- [ lower alkyl(Ci-C3 ) ] 2 . 
-0-lower alkyl(Ci-C3) , -N(Rb) (CH2) q-N(Rb) 2 ; and the 
pharmaceutical ly acceptable salts thereof. 



wherein n is an integer 1 or 2 with the proviso that 
when y is a bond, n is an integer 2; and the moiety: 



8. A compound selected from those cf the 



formula: 




wherein Y is a bond or -CH2-, A-E is 



-(CH2)N. and -N-CCH^)^- 




represents: an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two ninrogen atoms, 
optionally substituted by one or two substituents 
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selected from (C1-C3) lower alkyl, halogen, amino, (Ci 
C3) lower alkoxy or (C1-C3) lower alkylamino; 
r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



wherein X is selected from 0. £, -NK, -NCK3 and -NCOCH3 ; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl(Ci-C3) , 

and r2 are selected from hydrogen, (C1-C3} lower 
alJcyl. (C1-C3) lower alkoxy and halogen; R^ is selected 
from hydrogen, (C1-C3) lower alkyl. (C1-C3) lower alkox:/ 
and halogen; R^ is selected from (a) moieties cf the 
formulae: 





wo 96/22295 



-163- 



PCT/US96/01472 



-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 



■CH^COAr -NCO- (CH^V cycl oal kyl , 



10 



15 



-N-SO 




R, R 



-N-S02CH2 \_^/ 



20 



25 



30 



35 



..o 

N 



aO 

II 



aO 



-N-C-O-lower aIkyl(C,-Cg)straight or branched 
R 0 
I II 

-N-C- lower allcyl(C3-Cj)straight or branched, 
NSOj- lower alkyl(C3-Cj)straight or branched, 



-N-C-O-lowe- alkenyl (C3-Cg)straight or branched, 
R.O 
R. Mi 

1^ -N-C- lower alkenyl(C3-Cg)straight or branched, 
-NSO^- lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycioaikyl, 
cyclohexenyl or cyclopentenyl ; and Ra is independently 
selected from hydrogen, -CH3 or -C2H5, 



V/0 96/22295 
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5 



-(CH,),-N< ' 



-(CHj),.N, 



I ( 



0 



10 



-(CH2)q-0-lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two, 
cr three, Rb is independently selected from hydrogen. 
-CK3 cr -C2H5, 

(b) a moiety of the formula: 



wherein J is Ra. lower alkyl(C3-C8) branched cr 
unbranched, lower alkenyl {C3-C8) branched cr unbranchec, 
C-iower alkyl(C3-C8) branched or unbranched, -C- lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrcfuran. 
cetrahydrothiophene. and the moieties: 



15 



-N-COJ 




30 



35 
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or -CH2-K* wherein K' is (C1-C3) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D. E. F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl(Ci-C3) I CHO, (Ci-C3)lower alkoxy, -CC2- 
lower alkyl (C1-C3) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 




6=F 



-N-COCHAr' 



20 



wheremRj is selected from halogen, (C^-Cg) 
lower alkyI, -O-lower alkylCC^-Cj), OH, 



25 



0 



-0-C-lower alkyKC^-Cj), -S-lower alkyl(C,-C3), 



30 






b 




35 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiecy of the formula: 

-M-Rd 
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wherein Rd is lower alkyl(C3-C8) / lower alkenyl (C3-C8) , 
-(CH2)p-cycloalkyl(C3-C6) . when M is 0, S, NH, NCH3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



IS 




wherein p is zero to four and M is a bond or M is 

20 selected from 0, S, NH, NCK3; wherein R-. R^ and Ra are 

as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 



25 



30 
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wherein W is selected from 0, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl {C1-C3 ) ; 
R*^ is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, 0-lower alkyl(Ci-C3) and CF3 ; and r5 are 
independently selected from hydrogen, lower alkyKCi- 
.C3), -S-lower alkyl(Ci-C3) , halogen, -NH- lower alky 1 (Ci- 
C3), -N- {lower alky l-(Ci-C3) ] 2, -OCF3, -OH, -CN, -S-CF3, 
-NO2, -NH2» 0-lower alkyl (C1-C3 ) , NHCO lower alkyKCi- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 

RlO 

is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH- lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 )] 2 , 
-0-lower alkyl (C1-C3) , -N(Rb) (CH2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

9. A compound selected from those cf the 

formula: 




A B 

wherein Y is a bond or -CH2-, A-B is 

-(CHAN- and -N-(CHA- 

wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



represents: a 5-membered aromatic (unsaturated) 
heterocyclic ring having one heteroatom selected from 0, 
N or £? wherein the 5-membered heterocyclic ring is 
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optionally sxibstituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

r3 is -cOAr, wherein Ar is a moiety selected from the 
group consisting of: 



wherein X is selected from 0, S, -NH, -NCK3 and -NCOCH3 ; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl(Ci-C3) , 

and r2 are selected from hydrogen. (C1-C3) lower 
alkyl. (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, {C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; is selected from (a) moieties cf the 
formulae: 
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10 



?3 fb 



-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 
-CHjCOAr', -NCO-(CH2)„-cycloalkyl , 

// ""w 



•N-SO 



15 




-N-SOjCHj 




20 



25 



30 



35 



!1 

N-P 



aO 

II 















.2 — 



0 



-N-P- 




R^ 2 



-N-C-O-lower alkyl{C3-Cg)straight or branched 
R, I II 

I -N-C- lower alkyl(C3-Cj)straight or branched, 
NSOj-lower alkyl(C3-C3)straight or branched, 

rff 

-N-C-O- lower alkenyl(C3-Cg)straight or branched, 

II 



l"* -N-C-lower alkenyl(C3-Cg)straight or branched, 
-NS02-lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-CS) cycioaikyl, 
cyclohexenyl or cyclopentenyl; and Ra is indeper.dencly 
selected from hydrogen, -CH3 or -C2H5, 
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(CH,),-N: 



10 



15 



-(CHJ 



o. 



(CH,),-N 0 
\ f 



- (CH2)q-0-lower alkyl (C1-C3 ) , -CK2CH2OH, g is one, two, 
or three, Rb is independently selected from hydrogen. 
-CH3 or -C2K5, 

(b) a moiety of the formula: 



20 



25 



30 



-N-CQJ 

wherein J is Ra, lower alkyKCB-Ce) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
0-lower alkyl(C3-C8) branched cr unbranched, -0-lower 
alkenyl IC3-C8) branched or unbranched, tetrahydrcfuran, 
tetrahydrothiophene, and the moieties: 
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or -CH2-K* wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, cecrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, £, F and G are selected from carbon cr 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl (C1-C3 ) , CKC, (C1-C2) lower alkox%\ -CO2- 
lower alkyl (C1-C3 ) , and Ra and Rfa are as hereir-refore 
defined; 

(c) a moiety of the formula: 



\ 




G=F 



-N-COCHAr* 



c 



wherein is selected from halogen, (C^-C.) 
lower alkyl, -0- lower alkyl (C^-Cj), OH. 



0 



-0-C- lower alkyl (C^-Cj). -S- lower alkyl (C^-Cj), 







wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rc 

wherein Rd is lower alkyl (C3-C8) , lower alkenyl (C3-C8) , 
- (CH2)p-cycloalkyl (C3-C6) , when M is 0. S, NH, NCH3 and 
the moiecy -M-Rd wherein Rd is selected from the 
moieties: 



10 



(CH, 




N 



15 



20 



wherein p is zero to four and M is a bond cr M is 
selected from O, S, NH, NCH3; wherein and Ra are 

as hereinbefore defined; 

wherein Ar* is selected from moieties of the fcrmula: 



25 



30 



35 





, and 
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wherein W is selected from 0, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower al}c/l {Ci -C3 ) ; 

is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, 0-lower alkyl{Ci-C3) and CF3; r8 and rS are 
independently selected from hydrogen, lower alkyKCi- 
. C3), -S-lower al)cyl(Ci-C3), halogen, -NH-lower alkyKci- 
C3). -N-[lower alkyl(Ci-C3)]2* -OCF3, -OH, -CN, -S-CF3, 
10 "^^2i -NH2, 0-lower alkyl (C1-C3 ) , NHCO lower alkyi (Ci- 

C3), "0-co-lower alkyl (C1-C3) and CF3 and; . 
rIO is selected from hydrogen, halogen, lower alkyl ICi- 
C3), -NK-lower alkyl (C1-C3), -N-[lower alkyl(Ci-C3) ]2, 
-0-lower alkyl(Ci-C3) , -N(Rb) {CH2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

10. A compound selected frcm those cf the 

formula: 



20 



30 




A B 

wherein Y is a bond cr -CH2-, A-5 is 
25 -<CH2),N- and -N-CCH^V 



R 



3 



3 



wherein n is an integer 1 or 2 with the proviso that 
when y is a bond, n is an integer 2; and the moiety: 



represents: a 5-membered aromatic (unsaturated) 
heterocyclic ring having two adjacent nitrogen atoms; 
wherein the 5-membered heterocyclic ring is optionally 
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substituted by (C1-C3) lower alkyl, halogen, or (Ci- 
C3) lower alkoxy; 

is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



10 



15 




wherein X is selected from 0, S, -NK, -NCK3 and -NCOCK3; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower aikyl (C1-C3) . 

R^ and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkor/ and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, {C1-C3) lower alkoxy 
and halogen; R^ is selected from (a) mcieties of the 
formulae: 



30 



35 



wo 96/22295 



-175- 



PCTAJS96/01472 



-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 



-CH^OAr -NCO- (CHj^ cycl oal kyl , 



•N-SO 




•N-SOjCHj 





-N-C-0- lower alkyl(C3-Cg)straight or branched, 



I -N-C- lower alkyl{C3-Cg)straight a branched, 
-NSOj-lower alkyl(C3-C8)stralght or branched, 

h 

-N-C-O-lower alkenyl{C3-Cj)straight or branched, 
III 

y -N-C-lower alkenyl(C3-Cg)i5traight or branched, 
-NS02-lower alkenyl(C3-C3)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopencenyl; and Ra is independently 
selected from hydrogen, -CH3 or -C2H5, 
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(CH,)-M 



10 



15 



(CHJ 



(ch^Vn 0 



- (CH2)g-0-lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two. 
or chree, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b> a moiety of the formula: 



20 



25 



-N-COJ 

wherein J is Ra, lower alkyl(C3-C8) branched or 
unbranched. lower alkenyl {C3-C8) branched or unbranched, 
0-lower alkyl{C3-C8) branched or unbranched, -0- lower 
alkenyl (C3-C8) branched or unbranched. tetrahydrofuran, 
tetrahydrothiophene, and the moieties: 




30 



35 
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or -CH2-K' wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tecrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl(Ci-C3) , CHO. {Ci-C3)lower alkoxy, -CO2- 
lower alkyl(Ci-C3) , and Ra and Rb are as hereiriefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




G=F 



10 



wherein D. E, F and G are selected from carbon or 



a 



-N-COCHAr' 



20 



c 



25 



wherein is selected from halogen, (C^-Cj) 
lower allcyl, -0-lower alkyi (C^-Cj), OH, 
0 



-0-C-lower allcyKC^-Cg), -S-lower alkyi (C^-Cj), 



30 






35 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiecy of the formula: 



wo 96/22295 



-178- 



PCT/US96/01472 



wherein Rd is lower alkyl (C3-C8) , lower alkenyl(C3-C8) , 
- (CH2)p-cycloal)cyl (C3-C6) , when H is 0, S, NK, NCK3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 




S 0 

20 wherein p is zero to four and M is a bond or M is 



selected from 0, S, NK, NCH3; wherein R^, r2 and Ra are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the fcrmuia: 



25 



30 



35 
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wherein W is selected from 0, NH, N- lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NSO2 lower alkyl (C1-C3 ) ; 
R*^ is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, 0-lower alkyl (C1-C3) and CF3; r8 and r9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3) , halogen, -NH-lower. alkyl (Ci- 
C3)* -N- [lower alkyl (C1-C3) I2, -OCF3, -OH, -CN. -S-CF3, 
-NO2. -NH2, 0-lower alkyl (C1-C3 ) , NKCO lower alkyKCi- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
R^O is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 ) ]2 , 
-0-lower alkyl (C1-C3) , -N(Rb) (CH2 1 q-NCRb) 2 ; and the 
pharmaceutically acceptable salts thereof. 

11. A compound selected from those of the 

formula: 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 




wherein Y is a bond or -CH2-, A-B is 



25 



'(CH2)N- and -N-CCH^)^- 



30 




35 



represents: a 5 -member ed aromatic (unsaturated) 
heterocyclic ring having one nitrogen atom together with 
either one oxygen or one sulfur atom; wherein the 5- 
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membered heterocyclic ring 
{C1-C3) lower alkoxy; 
r3 is -COAr, wherein Ar is 
group consisting of: 



10 



15 




wherein X is selected from 0, £. -ne. -NCK3 and -NCOCH 
r4 is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
. lower alkyl IC1-C3) , 

selected from hydrogen. (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; p6 is selected frcm (a) moieties of the 
formulae: 

25 



is optionally substituted by 
a moiety selected from the 



30 



35 
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10 



15 



1' > 



t a lb 



-NCOAr', -CONAr', -NCOCH^Ar', -NCONAr', 
R 

r 

'CHfOAT -NCO- (CH^)^- cycl oal kyl . 




■N-SO2CH2 



20 



25 



30 



35 



-N-P 



R-0 



1 — 1 



R 



2 —I 



J.0 



p — 















,2 



-N-C-O-lower alkyl(C3-Cg)straight or branched 

K \i 

I -N-C- lower allcyl(C3-C3)stralght or b-anched, 
-NSOj- lower alkyl(C3-Cg)straight or branched, 

-N-C-O- lower alkenyl(C3-Cg)straight or ixanched, 
R III 

1' -N-C- lower alkenyl(C3-Cj)straight or branched, 
-NSOj-lower alkenyl(C3-C8)stralght or branched, 

wherein cycloallQrl is defined as (C3-C6) cycioalkyl, 
cyclohexenyl or cyclopentenyl; and Ra is independer.iiy 
selected from hydrogen, -CK3 or -C2H5. 



W096«2295 PCr/US9«AH472 

-1S2- 



10 



15 



(CH,V 



o. 



"{CH2)q-0-lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two. 
or three, Rb is independently selected from hydrogen, 
-CK3 or -C2H5, 

(b) a moiety of the formula: 



20 



25 



30 



35 



-N-CQJ 

wherein J is Ra, lower alkyl(C3-C8) branched or 
unbranched, lower alkeny 1 (C3 -ce ) branched or unbranched, 
0-lower alkyl{C3-Cs) branched or unbranched, -0-lower 
alkenyl (C3-C8 ) branched or unbranched, tetrahydrcf uran. 
tetrahydrothiophene, and the moieties: 
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or -CH2-K' wherein K' is (C1-C3) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl. hydroxy, 
-co-lower alkyl(Ci-C3) , CHO. (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




G=F 



-N-COCHAr' 



C 



wherein is selected from halogen, (C^-Cj) 
lower alkyl, -0- lower alkyl (C^-Cj), OH, 



-0-C-lower alkyl (C^-Cg), -S-lower alkyl(C,-C3), 






wherein Ra and Rb are as hereinbefore defined; 
(d) a moiecy of the formula: 

-M-Rd 
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wherein Rd is lower alkyl(C3-C8) . lower alkenyl (C3-C8) , 

-(CH2)p-cycloalkyl(C3-C6) . when M is 0, S, NK. NCK3 and 

5 Che moiety -M-Rd wherein Rd is selected from the 

moieties: 



10 



IS 



20 



25 



30 




35 
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wherein W is selected from O, S, NH. N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3) . and NS02lower alkyl (C1-C3 ) ; 
r"^ is selected from hydrogen, lower alkyl (C1-C3 ) . 
halogen. 0-lower alkyl (C1-C3) and CF3; r8 and R- are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl(Ci-C3) , halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3) ]2, -OCF3. -OH. -CN, -S-CF3. 
-NO2. -NH2, 0-lower alkyl (C1-C3 ) , NHCO lower alkyKCi- 
C3), -O-CO-lower allqrl (C1-C3) and CF3 and; 

is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3). -N- (lower alkyl (C1-C3) )2 . 
-0-lower alkyl(Ci-C3) , -N(Rb) (CH2)q-N(Rb)2.- and the 
pharmaceutically acceptable salts thereof. 

12. A compound selected from those of the 

formula: 



10 



30 



25 




20 

A B 

wherein Y is a bond, A-B is 
25 -(CH2)„N- and -N.(CHJ 



wherein n is an integer 2; and the moiety: 

represents: (1) an unsaturated 6-meinbered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
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C3) lower alkoxy or (C1-C3) lower alkylaraino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N or S; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from 0, S, -NK, -NCH3 and -NCOCH3;. 

is selected from hydrogen, lower alkyl (C1-C3 ) . -CO- 
lower alkyl {C1-C3 ) , 

r1 and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; is selected from (a) moieties of the 
formulae: 
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-187- 



I a lb 



1' 1' 

-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 



10 



15 



20 



•CHjCOAr -NCO- (CH cycl oal kyl , 



■N-SO 




•N-SOjCH^- 



-N-P 



2 J 



"•8 

N-P 



) 


t 


2 








< 






2 -I 



25 



30 



35 



-N-C-0- lower alkyl(C,-C-)straight or branched, 
R 0 

K ni 

j -N-C- lower alkyl(C3-Cg)stralght or branched, 
-NSOj- lower alkyl(C,-C-)straight or branched, 
R n 

rif 

-N-C-O- lower alkenyl(C3-Cj)straight or branched, 



l' -N-C-lower alkenyl(C3-C3)straight or branched, 
-NSOj- lower alkenyl(C3-C3)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl; and Ra is independenciy 
selected from hydrogen, -CH3 or -C2H5, 
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10 



IS 



-(ch^Vn 0 



-{CH2)q-0- lower alkyl (C1-C3 ) , -CH2CH2OK, q is one, two. 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



20 



25 



30 



35 



-N-COJ 

wherein J is Ra, lower alkyl(C3-C8) branched or 
unbranched. lower alkenyl (C3-C8) branched or unfaranched, 
0-lower alkyl(C3-C8) branched or unbranched, -O- lower 
alkenyl (C3-C8} branched or unbranched, tetrahydrofuran, 
tetrahydrothiophene, and the moieties: 



oh . 
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10 



15 



20 



25 



35 



or -CH2-K' wherein K* is (C1-C3) -lower alkoxv-, halogen, 
cetrahydrofuran, cetrahydro-thiophene or the 
heterocyclic ring moiety: 

•N E 

\ / 
G=F 

wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl. hydroxy, 
-co-lower alkyl(Ci-C3) , CHO, (C1-C3 ) lower alkoxy, -CC2- 
lower alkyl(Ci-C3) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N-COCHAr* 

I 

wherein is selected from halogen, (C^-Cj) 
lower alkyi, -0- lower alkyl(C,-C3), OH, 
0 



-0-C-lower alkyl(C,-C3), -S-lower alkyl(C,-C3). 



30 -S-(CH,),-< ^ -NH(CH,VCOt< ' 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 



W09«tt22!>5 PCT/US96/01472 

-190- 



-M-Rd 

wherein Rd is lower al)cyl (C3-C8) . lower alkenyl (C3-C8) . 
-(CH2)p-cycloalkyl(C3-C6) . when M is 0, S, NH. NCK3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



(CH, 



N 



15 




w 



20 



25 



30 



wherein p is zero co four and M is a bond or M is 
selected from 0, s, NH, NCK3; wherein R^. p2 and Ra are 
as hereinbefore defined; 

wherein Ar* is selected from mcieties of the fcrr.ula: 




W 




, and 
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wherein W is selected from 0, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl {C1-C3 1 , and NS02low€r alkyl (C1-C3 ) ; 
r"^ is selected from hydrogen, lower alkyl {C1-C3 ) , 
halogen, 0-lower alkyl {C1-C3 ) and CF3; r8 and r9 are 
independently selected from hydrogen, lower alkyl (Ci- • 
C3), -S-lower alkyl (C1-C3 ) , halogen, -NH-lower alkyl (Ci- 
C3), -N-[lower alkyl (C1-C3) )2, -OCF3, -OH, -CN, -S-CF3, 
-NO2, -NH2» 0-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 
C3). -0-CO-lower alkyl (C1-C3) and CF3 and; 

is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NE-lower alkyl (C1-C3), -N-riower alkyl (C1-C3 ) ]2, 
-0-lower alkyl(Ci-C3), -N(Rb) {CH2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

13 . A compound selected from those of the 

formula: 



wherein n is an integer 1 or 2 with the proviso that 
when y is a bond, n is an integer 2; and the moiety: 




wherein Y is a bond or -CH2-, A-B is 



•^^•^2)1,^- and -N-CCH^)^- 




represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
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optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or IC1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N or £; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen cr one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl. haloger., 
or {C1-C3) lower allcoxy; 

F.-^ is -COAr, wherein Ar is a moiety selected frcr. the 
croup consisting of: 




wherein X is selected from 0, S, -NK. -NCH3 ar.c -NCOCH3 ; 

is selected from hydrogen, lower alkyKCi-Cj), -CC- 
lower al}cyl(Ci-C3 ) . 

r1 and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; is selected 
from hydrogen, (C1-C3) lower alkyl. tCi-C3) lower aikory 
and halogen; R^ is selected from (a) moieties cf the 
formulae: 
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10 



15 



-NCOAr', -CONAr'. -NCOCH^Ar', -NCONAr', 
R 

r 

-CH^COAr -NCO- (CH^^ cycl oal kyl , 

.1 



•N-SO 




20 



aO 



1 — I 



N-P-j-0— 




25 



30 



35 



-N-C-0- lower alkyl(C3-Cg)straight a branchedl 

R. I'lf 

I -N-C- lower alkyl(C3-C3)straight or branched, 
-NSOj-lower alkyl(C3-Cg)straight or branched, 

-N-C-0- lower alkenyl(C3-Cg)straight cr tranched, 
R,0 
R III 

l' -N-C- lower alkenyl(C3-C3)straight or branched, 
-NSOj- lower alkenyl(C3-C3)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cyclcalkyi, 
cyclohexenyl or cyclopentenyl; and Ra is independently 
selected from hydrogen, -CK3 or -C2H5, 
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10 



15 



-(CH2)q-0-lower alkyl (C1-C3 ) , -CH2CH2OK, q is one, two, 
or three, Rfa is independencly selected from hydrogen, 
-CK3 cr -C2H5, 

(bl a mciecy of che formula: 



20 



25 



30 



35 



-N-COJ 

wherein J is Ra, lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
0-lower alkyl (C3-C8) branched or unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched, cetrahydrcfuran, 
tetrahydrcchiophene, and che moieties: 
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or -CH2-K' wherein K* is (C1-C3) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
5 heterocyclic ring moiety: 

-N E 

\ / 
G=F 

10 wherein D, E, F and G are selected from carbon or 

nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl(Ci-C3) . CHO. (Ci-C3)lower elkoxy, -CO2- 
lower alkyl (C1-C3 ) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the fonnula: 



20 



35 



R 



a 



-N-COCHAr' 

I 

"c 

wherein is selected from halogen, (C,-C.) 
lower alkyl. -0-lower alkyKC^-Cg), OH, 
0 



25 



-0-C- lower alkyl (0,-03), -S-lower alkyl (C^-Cj), 
30 -S-CCH,),^^ . -NH(CH,VCO<^^ . 



-NH(CH,V<^'^ , -0-(CH,)/*Q 

b 

wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8) , lower alkenyl (C3-C8) , 
- (CH2)p-cycloalkyl (C3-C6) , when M is O, S, NH, NCK3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 




S 0 



wherein p is zero to four and M is a bond or M is 
selected from 0, £, NK, NCH3; wherein R- and Ra are 
as hereinbefore defined; 

wherein Ar' is selected from moieties of the formula: 



25 



30 



35 
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wherein W is selected from 0, £, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3) , and NSO2 lower alkyl (C1-C3 ) ; 
b7 is selected from hydrogen, lower alkyl {C1-C3 ) , 
halogen, 0-lower alkyl (C1-C3) and CF3; and are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3 ) , halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3)] 2, -OCF3 , -OH, -CN, -S-CF3, 
-NO2, -NH2, 0-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
R^*^ is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 )] 2 » 
-0-lower alkyl {C1-C3) , -N(Rb) {CH2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

14, A compound selected from those cf the 

formula: 



wherein n is an integer 1 or 2 with the proviso that 
when y is a bond, n is an integer 2; and the moiety: 



represents: an unsaturated 6-membered heteroCy-ciic 
aromatic ring containing one or two nitrogen atcms. 




wherein Y is a bond cr -CH2-, A-B is 



-(CH2)„N- and -N-CCHp^- 
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optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylamino; 
r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



10 



15 




wherein X is selected from o. s, -NK, -NCH3 and -NCCCK3; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower al)cyl(Ci-C3) , 

and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (Ci-C3> lower alkyl, (C1-C3) lower alkoxy 
and halogen; is selected from (a) moieties cf the 
formulae: 



30 



35 
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-NCOAr', -CONAr', -NCOCH^Ar'. -NCONAr', 

R. 



-CH2C0Ar -NCO- (CHj^cycl oal kyl , 



•SOjCHj 




■N- 



R-0 















.2 — 




-N-C-O-lower alkyl(C,-C.)straight or branched, 

R, ni 

I -N-C- lower alkyl{C3-C8)straight or branched, 
■NSOj-lower alkyl(C3-Cg)straight or branched, 



-N-C-O-lower alkenyl(C3-Cj)straight or branched, 
R.O 



I* -N-C-lower alkenyl(C3-Cj)straight or branched, 
-NSOj- lower alkenyl(C3-Cj)straight a branched, 

wherein cycloalkyl is defined as (C3-CS) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and Ra is independent iy 
selected from hydrogen, -CH3 or -C2H5. 
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(CH,)-N 



(CH 



10 



15 



20 



25 



30 



(CH,)^. 



(ch^Vn 0 



-(CH2)q-0-lower alkyl {C1-C3 ) , -CH2CH2OH, q is one, two. 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5. 

(b) a moiety of the formula: 

•N-COJ 

wherein J is Ra. lower alkyl (C3-C8) branched or 
unbranched. lower alkenyl (C3-C8) branched or unbranched, 
0-lower alkyl {C3-C8) branched or unbranched, -0-lower 
alkenyl (C3-C6) branched or unbranched. cecrahydrofuran, 
terrahydrochiophene, and the moieties: 




35 



■ Orb . 
ob . 
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or -CH2-K' wherein K' is {C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl(Ci-C3), CHO, (C1-C3) lower alkox>-, -CO2. 
lower alkyl (C1-C3) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 




a 



-N-COCHAr' 



wherein is selected from halogen, (C^-C^) 
lower alkyl, -0- lower alkyl (0,-03), 



-0-C- lower alkyl (C,-03X -S- lower alkyl (0,-03), 





.NH(0H2)^-NC^ 




wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8) , lower alkenyl (C3-C8) , 
-{CH2)p-cycloalkyl(C3-C6) when M is 0, S, NH, NCH3, and 
the Tnoiety -M-Rq wherein Rd is selected from the 
moieties: 




S 0 

20 wherein p is zero to four and M is a bond or M is 



selected from 0, S, NH, NCK3; wherein R^, and Ra are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 



25 



30 
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wherein w is selected from O, S, NH, N- lower alkvKCi- 
C3) NHCO-lower al)cyl {C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
R*^ is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, 0-lower alkyl (C1-C3) and CF3; r8 and r9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3), halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3) ] 2' -OCF3, -OH, -CN, -S-CF3, 
-NO2. -NH2, 0-lower alkyl IC1-C3 ) , NHCO lower alkyl (Ci- 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R^O is selected from hydrogen, halogen, lower alkyl (Ci- 
C3). -NH- lower alkyl (C1-C3), -N- [lower alkyl (C1-C3.) ]2, 
-0-lower alkyl(Ci-C3) , -N(Rb) (CH2) q-N(Rb) 2 ; and the 
pharmaceutically acceptable salts thereof. 

15. A compound selected from those of the 

formula : 




' A B 

wherein Y is a bond or A-B is 

•(C"2)nN- and -N-CCH^V 



3 



.3 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



represents: A 5-membered aromtic (unsaturated) 
heterocyclic ring having one heteroatom selected from C, 
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N or S; wherein the 5-ineinbered heterocyclic ring is 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from C, S. -NK, -NCH3 and -NCOCK3 ; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl (C1-C3) , 

and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
frcm hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R^ is selected from (a) moieties of the 
formulae: 



W01W22295 
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Id I o 



-NCOAr', -CONAr', -NCOCH,Ar', -NCONAr', 



r 

-CH/IOAr -NCO- (CH^V cycl oal kyl , 



10 



15 



SOfH^ 




20 



25 



30 



35 



-N-P 



II 



1 —I 



"1 

-h4-P 



-N-C-O-lower alkyKC.-CJstraight a branched, 
R 0 
I II 

-N-C-lower alkyl(C3-Cg)straight or branched, 
-NSO2- lower alkyl(C3-Cj)straight or branched, 
R n 

r? 

-N-C-O-lower alkenyl(C3-Cg)straight a branched. 
R 0 



' -N-C-lower alkenyl (C3-Cg)straight or branched, 
-NSO^- lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloaikyl, 
cyclohexenyl or cyclopencenyl; and Ra is independently 
selected from hydrogen, -CH3 or -C2H5. 
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(CH 



10 



15 



-(ch^Vn 0 



- {CH2)q-C-lower alkyl (C1-C3 ) , -CK2CH2OK, q is one, two, 
or three, Rfa is independently selected from hydrogen, 
-CK3 or -C2H5, 

(b) a moiety of the formula: 



20 



25 



-N- COJ 

wherein J is Ra» lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
0-lower alkyl (C3-C8) branched cr unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofurar., 
tetrahydrothiophene, and the moieties: 




30 



35 
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or -CH2-K' wherein K' is (C1-C3) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen. {C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl{Ci-C3) , CHO, (Ci-C3)lower alkoxy, -CO2- 
lower alkyl (C1-C3 ) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 




-N-COCHAr' 



20 



R 



c 



wherein is selected from halogen, (C^-C^) 
lower alkyl. -0- lower alkyl (C^-Cj), OH. 



25 



0 



-0-C-lower alkyKC^-Cj), -S-lower alkyl (0^-03). 



30 







35 



wherein Ra and R^ are as hereinbefore defined; 
(d) a moiety of the formula: 

-M-Rd 
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wherein Rd is lower al)cyl (C3-C8) # lower alkenyl {C3-C8) r 
-(CH2)p-cycloalkyllC3-C6) when M is O, S, NH, NCH3, and 
the moiety -M-Rd wherein Rd is selected from the 
moieties : 



10 



15 




wherein p is zero to four and M is a bond or M is 
20 selected from 0, S, NH, NCH3; wherein R^, r2 and Ra are 

as hereinbefore defined; 

wherein Ar* is selected from moieties of the fcrmula: 



25 



30 
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wherein w is selected from 0, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) » and NS02lower alkyl (C1-C3 ) ; 
5 R*^ is selected from hydrogen, lower alkyl {C1-C3 ) , 

halogen, 0-lower alkyl (C1-C3) and CF3; r8 and are 
independently selected from hydrogen, lower alkyl (Ci- 
• C3), -S-lower alkyl {C1-C3 ) , halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3) ]2. -OCF3, -OH, -CN, -S-CF3, 
-NO2, -NH2, 0-lower alkyl (Ci-C3 ) , NHCO lower alkyl (Ci- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
R^O is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3) ]2. 
-0-lower alkyl{Ci-C3) , -N(Rb) {CH2)q-N(Rb)2; and the 
3^5 pharmaceutically acceptable salts thereof. 

16. A compound selected from those cf the 

formula: 



20 



25 




wherein Y is a bond or -CH2-, A-B is 

-{CHp^N. and -N-CCH^V 

.3 



3 



R 

wherein n is an integer 1 or 2 with the proviso that 
^0 when Y is a bond, n is an integer 2; and the moietv: 

35 

represents: A 5-membered aromtic (unsaturated) 
heterocyclic ring having two adjacent nitrogen atoms; 
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wherein the S-membered heterocyclic ring is optionally 
substituted by (C1-C3) lower alkyl, halogen, or (Ci- 
C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



10 



15 




wherein X is selected from 0, S, -NK, -NCK3 and -NCGCKj ; 

is selected from hydrogen, lower alkyl {C1-C3 ) , -CO- 
lower alkyl(Ci-C3) , 

r1 and r2 are selected from hydrogen, (C1-C3) lower 
alkyl. (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen. (C1-C3) lower alkyl. (C1-C3) lower alkoxy 
and halogen; R^ is selected from (a) moieties of the 
formulae : 



30 



35 
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-211- 



PCT/US96/01472 



10 



15 



20 



I' 

■NCOAr', -CONAr', -NCOCHjAr', -MCONAr', 
I- 

-CHgCOAr -NCO- (CH^V cycl oal kyl , 

I /-K 1' A\ 



-N 



25 



30 



-N-C-0- lower alkyl(C,-C.)straight or branched 

K ni 

I -N-C- lower allcyl(C3-C3)straight or txanched, 
-NSOj- lower alkyl(C3-Cg)straight or branched, 

-N-C-O-lower alkenyl(C3-Cg)straight or branched, 
R-0 



" -N-C-lower alkenyl(C3-Cj)stralght or branched, 
NSO2- lower alkenyl(C3-Cj)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloaijcyl, 
cyclohexenyl or cyclopentenyl; and F.s is indeper.cencly 
selected from hydrogen, -CH3 or -C2H5, 
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.(CH,),-NC^^ 



-(CH2)q-0- lower alkyl (C1-C3 ) . -CH2CK2OH, q is one, two, 
or three, Rb is independently selected from hydrogen. 
-CH3 or -C2H5. 

(b) a moiety of the formula: 



-N-COJ 

wherein J is Ra, lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
0-lower alkyl(C3-C8) branched or unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched. tetrahycrcfuran. 
tetrahydrothiophene, and the moieties: 



N 




s 
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or -CH2-K' wherein K' is (C1-C3) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, {C1-C3) lower alkyl. hydroxy, 
-co-lower alkyl (C1-C3 ) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl <Ci-C3 ) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 




G=F 



10 



wherein D, E. F and G are selected from carbon or 



R 



a 



-N-COCHAr' 



20 



R 



c 



wherein R^ is selected from halogen, (C^-Cj) 
lower alkyl, -0-lower alkyl(C,-C3), 



25 



0 



-O-C-lower alkyl (C^-Cg). -S-lower alkyl (€,-03), 



30 






b 




35 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 

-M-Rd 
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wherein Rd is lower alkyl {C3-C8) , lower alkenyl (C3-C8 ) , 
-(CH2)p-cycloalkyl(C3-C6) when M is 0, NK, NCH3, and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




S 0 

wherein p is zero to four and M is a bond or M is 
20 selected from 0, S, NH, NCK3; wherein R^, ?2 and Ra are 

as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 



25 



30 




25 
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wherein w is selected from o. S, NH, N-lower alJcyKCi- 
C3) NHCO-lower alkyl{Ci-C3). and NSO2 lower alkyl {C1-C3 ) 
5 R' is selected from hydrogen, lower alkyl (C1-C3 ) , 

halogen, 0-lower alkyl (C1-C3) and CF3; r8 and are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3) , halogen, -NH-lower alkyl (Ci- 
C3), -N-[lower alkyl(Ci-C3)]2, -OCF3. -OH, -CN, -S-CF3, 
10 "N02» -NH2. 0-lower alkyl (C1-C3) , NHCO lower alkyl (Ci - 

C3), -0-CO-lower alkyl {C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NK- lower alkyl (C1-C3), -N- [lower alkyl {Ci-C3)]2. 
-0-lower alkyl(Ci-C3), -N{Rb) (CH2)q-N{Rb)2; end the 
pharmaceutically acceptable salts thereof. 

17. A compound selectee from those ci the 

formula: 



20 



25 



30 




A B 

wherein Y is a bond or -CH2-, A-B is 

-(CH2)N- and -N-CCH^^ 

wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety 

represents: A 5-membered aromtic (unsaturated) 
heterocyclic ring having one nitrogen ator. together with 
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either one oxygen or one sulfur atom; wherein the 5- 
membered heterocyclic ring is optionally substituted ty 
(C1-C3) lower alkyl, halogen, or (C1-C3) lower alkoxy; 

is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



10 



15 




wherein X is selected from 0, S, -NH. -NCH3 and -MCCCH3; 

is selected from hydrogen, lower alkyl (Ci-C; . , -CD- 
lower alkyl (C1-C3) , 

and r2 ^re selected from hydrogen, (Ci-C: ) lc*..-er 
alkyl, {C1-C3) lower alkoxy and halogen; R^ is selected 
from hydrogen, (C1-C3) lower alkyi, •(C1-C3 ) lower alkoxy 
and halogen; is selected from (a) moieties cf the 
formulae: 



30 



35 
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10 



I I I I ' I 

-NCOAr', -CONAr'. -NCOCHjAr', -NCONAr', 
-CHfOAr -NCO- (CH2)„- cycl oal kyl , 



•N-SO 



15 




-N-S02CH2 




20 



25 



30 



35 





-N-C-0- lower alkyl(C3-C,)straight or branched, 

K ni 

I -N-C- lower alkyl(C3-Cj)straight or branched, 
-NSOj- lower alkyl(C3-C8)straight or branched, 

-N-C-O- lower alkenyl(C3-Cj)straight or branched, 
R, III 

I -N-C-lower alkenyl(C3-Cg)straight or branched, 
-NSOj-lower alkenyl(C3-G3)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycioaDcyl, 
cyclohexenyl or cyclopencenyl ; and Ea is independently 
selected from hydrogen, -CH3 or 
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5 



-(CH,VN^ 



o 



I ( 



0 



10 



- (CH2) q-O- lower alkyl (C1-C3 ) , -CH2CK2OH, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



wherein J is Ra# lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3-Cfi) branched or unbranchec, 
0-lower al)cyl(C3-C8) branched cr unbranched, -C- lower 
alkenyl (C3-C8) branched cr unbranched, tetrahydrofurar., 
tetrahydrothiophene, and the moieties: 



15 



-N-COJ 



25 




30 





0 
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or -CH2-K' wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tecrahydrofuran, tetrahydro-thicphene or the 
5 heterocyclic ring moiety: 

-N E 

G=F 

10 wherein D, E, F and G are selected from carbon or 

nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen. (C1-C3) lower alkyl. hydroxy, 
-co-lower alkyl(Ci-C3), CKO, (C1-C3 ) lower alkoxy, -CO2- 
lower alkyl(Ci-C3) , and Ra and Rb are as hereinbefore 
def ined; 

(c) a moiety of the formula: 



20 



15 



25 



35 



N-COCHAr* 

I 

R 



c 



whereinR^ is selectedfrom halogeo, (C^-Cg) 
lower alkyi, -0-lower alkyKC^-Cj), OH, 
0 

-0-C-lower alkyl(C,-C3), "S-lower alkyl (€,-03), 

b ^ \ 



-NH(CH,)..<;' , -0-(CH,)^<"' 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiecy of the formula: 

-M-Rd 
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wherein Rd is lower allqrl (C3-C8) . lower alkenyl (C3-C8) , 
-(CH2)p-cycloalkyl(C3-C6) when M is 0, S. NK. NCH3. and 
the moiety -M-Rd wherein Rd is selected from the 
moieties : 



10 



(CH, 




15 



. -<CH.).-Tf) 



20 



25 



30 



wherein p is zero to four and M is a bond or M is 
selected from 0, s, NH, NCK3 ; wherein R^, and Ra are 
as hereinbefore defined; 

wherein Ar' is selected from moieties of the fcrmuia: 




R w* 




, and 




35 
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wherein w is selected from 0, S, NH, N- lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) . and NS02lower alkyl (C1-C3 ) ; 
R-^ is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, 0-lower alkyl (C1-C3) and CF3; r8 and r9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3) , halogen, -NH-lower alkyl (Ci- 
C3I, -N- [lower alkyl (Ci-C3)]2. -OCF3, -OK, -CN, -S-CF3, 
-NO2, -NH2, 0-lower alkyl (C1-C3 ) . NHCO lower alkyl (Ci- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
R^O is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl IC1-C3), -N- [lower alkyl {C1-C3) ]2, 
-0-lower alkyl(Ci-C3), -N(Rb) (CH2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

18. A compound selected from those cf the 

formula: 




wherein Y is a bond, A-B is 

'^^^z\^' and .N.(CH2)„- 



wherein n is an integer 2; and the moiety: 




represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
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selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower allQrlamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N, or S; (3) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from 0, s, -NH, -NCH3 and -NCOCKj; 
r4 is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl(Ci-C3), 

r1 and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R^ is selected from (a) moieties of the 
formulae: 
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r I' r r r 

-NCOAr', -CONAr', -NC0CH2Ar', -NCONAr', 



r 

■CH,COAr tNCO- (CH,). - cycl oal kyl , 



10 



15 



N-SO 




•N-SO^CHj 




20 



25 



30 



35 



"1 

N-P 



aO 

II 



2 —I 



R n 
-N- 



-<i> 



-N-C-0- lower alkyl(C,-Cg)straight or txanched, 

Ra I II 

I -N-C- lower alkyl(C3-Cg)straight or branched, 
-NSO,- lower alkyi (C3-C.)straight or branched, 

-N-C-0- lower alkenyl(C3-Cj)straight or branched, 

R,o 

R III 

-N-C-lower alkenyl(C3-Cg)straight or branched. 
-NSOj-lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopencenyi ; and Ra is independencly 
selected from hydrogen, -CK3 or -C2H5, 
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5 





10 



I ( 



0 



-(CH2)q-0-lower alkyl (C1-C3) , -CH2CH2OH. q is one, two, 
or chree, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



wherein J is Ra. lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl {C3-C8 ) branched or unbranched. 
0-lower alkyl (C3-C8) branched or unbranched, -O- lower 
alkenyl (C3-C8) branched cr unbranched, tetrahydrofuran, 
tetrahydrothiophene, and the moieties: 



15 



-N-COJ 
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or wherein K' is (C1-C3 ) -lower alkoxy, halogen, 

tecrahydrofuran, tetrahydro-thiophene or the 
5 heterocyclic ring moiety: 

G=F 

10 wherein D, E, F and G are selected from carbon or 

nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl(Ci-C3) , CHO, (C1-C3 ) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and Rq and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 

R 

r 

-N-COCHAr* 

I 

whereinR^ is selected from halogen, (C^C^) 
lower alkyI, -0-lower alkyI (0,-03), 
0 

-0-C-lower alkyl(C,-C3). "S-lower alkyl(C,-C3), 



20 



25 



30 



35 



-NH(CH,),.<^'^ . -0-(CH,)/J<; 

D 

wherein Ra and Rb are as hereinbefore defined; 
(c) a moiety of the formula: 
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-M-Rd 

wherein Rd is lower alkyl {C3-C8) » lower alkenyl (C3-C8) < 
-ICH2)p-cycloalkyl(C3-C6) when M is 0, £, NK, NCH3, and 
the moiecy -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NH, NCH3; wherein R^. r2 and Ra a^re 
as hereinbefore defined; 

wherein Ar' is selected from moieties of the formula: 



25 



30 
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10 



15 



20 



25 



30 



35 



wherein W is selected from o, S, NH. N-lower allcyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
r"^ is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, 0-lower alkyl (C1-C3) and CF3; r8 and ?° are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl {C1-C3) , halogen, -NH-lower alkyl (Ci- 
C3). -N- [lower alkyl(Ci-C3) ]2. -OCF3, -OH, -CN. -S-CF3 , 
-NO2, -NH2, 0-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 
C3). -0-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl (Ci- 
C3). -NH-lower alkyl (C1-C3). -N- [lower alkyl (Ci-Cj )] 2 . 
-O-lower alkyl(Ci-C3) , -N(Rb) lCK2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

19. A compound selected from those cf the 

formula: 




A B 

wherein Y is a bond or -CH2-, A-B is 

-(CHj)N- and -N-(CHj)„- 

R' 1' 

wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



represents: (1) an unsaturated 6-membered heterocycl: 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amine, (Ci- 
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-228- 



C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N, or S; (3) a 5- 
membered aromatic (xinsaturated) heterocyclic ring having 
two adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



wherein X is selected from 0, S, -NK, -NCH3 and -NCOCK3 ; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl (C1-C3) , 

and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R^ is selected from (a) moieties of the 
formulae: 
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-NCOAr', -CONAr', -NCOCH^Ar', -NCONAr', 



10 



15 



20 



25 



30 



35 



-CHjCOAr -NCO- (CH^V cycl oal kyl . 



-N-SO 




•N-SOjCHj- 



-N- 



II 

l-C-0 







-< 




f 




lower alkyl(C 



"1 



R 

I 



1 




} 


f 


2 






r' " 


< 


} 




. 2 — ' 



3 ^8^ 



R 

I -N-C-lower alkyl(C3-Cg)straight or branched, 
-NSO^-lower alkyi (C3-C3)straight or branched, 

I P 

-N-C-0- lower alkenyl(C3-C3)straight or branched, 
II 



-N-C- lower alkenyl(C3-Cg)straight or branched, 
-NS02-lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloaikyl, 
cyclohexenyl or cyclopencenyl; and F.£ is independently 
selected from hydrogen, -CH3 or -C2H5, 
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or -CH2-K' wherein K' is (C1-C3) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
5 heterocyclic ring moiety: 

G=F 

10 wherein D, E, F and G are selected from carbon or 

nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower al)cyl(Ci-C3) , CHO, (C1-C3 ) lower alkoxy, -C02- 
lower alkyl(Ci-C3) , and Ra and Rb are as hereinbefore 

3^5 defined; 

(c) a moiety of the formula; 

i- 

-N-COCHAr' 

20 



35 



wherein is selectedfrom halogen, (C^-Cj) 
lower alkyi, -0-lower alkyKCj-Cj), OH, 

" 0 

I 

-O-C-lowe alkyKCj-Cj). -S-lower all<yl(C,-C,), 
-S-(CH,V<^"' _ .NH(CH,),.CO<^' , 



Wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8) r lower alkenyl (C3-C8) » 
-(CH2)p-cycloalkyl(C3-C6) when M is 0, S, NE, NCH3, and 
the moiety -M-Rd wherein Rd is selected from the 
moieties : 




20 wherein p is zero to four and M is a bond or M is 

selected from 0, S, NH, NCH3 ; wherein R^. r2 and Ra are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the fcrr.ula: 



25 



30 



25 
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wherein w is selected from o, £, NH, N-lower alkvKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
R*^ is selected from hydrogen, lower allcyl (C1-C3 ) , 
halogen, 0-lower alkyl (C1-C3) and CF3; and are 
independently selected from hydrogen, lower alkyl {Ci- 
C3), -S-lower alkyl (C1-C3 ) , halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3) 12. -OCF3, -OH, -CN, -S-CF3, 
-NO2, -NH2, 0-lower alkyl(Ci-C3) . NHCO lower alkyKCi- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH- lower alkyl {C1-C3), -N- [lower alkyl (C1-C3 )) 2 » 
-0-lower alkyl(Ci-C3) , -N(Rb) (CH2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

20. A compound selected from those cf the 

formula: 




A B 

wherein Y is 0, S, NH, N-lower alkyl (C1-C6) # -NCO-lower 
alkyl (C1-C6) ; A-B is 

-(CH2)„N- and -N-CCH^)^- 



wherein n is an integer 1; and the moiety: 

represents: (1) an unsaturated 6-membered heterccyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
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C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N, or S; (3) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms; (4) a 5-membered aromatic • 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

r2 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from 0, S, -NH, -NCH3 and -NCCCH3; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CC- 
lower alkyl (C1-C3) , 

and are selected from hydrogen. (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R^ is selected from (a) moieties of the 
formulae: 
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10 



15 



-NCOAr', -CONAr', -NC0CH2Ar', -NCONAr', 
R 

r 

-CHjCOAr •, -NCO- {CH^\- cycl oal kyl , 
R R' 



I 



R, R 



-N-SO, 



R^ 



20 



25 



30 



35 



11 

-N-P 



aO 
II 













f 






-N-P 



-N-C-0- lower alkyl(C,-Cg)straight or branched, 
K I'll 

I -N-C- lower aikyl(C3-Cj)straight or txanched, 
-NSO2- lower all<yl(C3-C»)straight or branched, 

h 

-N-C-O-lower alkenyl (C3-Cg)straight or branched, 
R 0 



l"* -N-C-lower alkenyl(C3-Cg)straight or branched, 
-NSO^- lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloaikyl, 
cyclohexenyl or cyclopentenyl; and Ra is independently 
selected from hydrogen. -CH3 or -C2H5, 
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10 



15 



20 



25 



- (CH2)q-0-lower alkyl {C1-C3 ) , -CH2CH2OH, q is one, two, 

or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



-N-COJ 

wherein J is Ra, lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3-C8 ) branched or unbranched, 
0- lower alkyKCs-Cg) branched or unbranched, -C- lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
tetrahydrcthicphene, and the moieties: 




30 



35 



oh ■ oh ■ 
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or -CH2-K' wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tecrahydrofuran, tetrahydro-thiophene or the 
5 heterocyclic ring moiety: 

A r 

G==F 

10 wherein D, E, F and G are selected from carbon or 

nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl (C1-C3 ) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl {C1-C3 ) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 

R 
1 a 



15 



20 



35 



j 

-N-COCHAr' 



R 

c 



whereinR^ is selectedfrom halogen, (,C^-C^) 
lower alkyi, -0- lower alky! (0,-03), 
0 



25 



-O-C-lower alkyKC^-Cj), -S-lower alkyl(C,-C3), 
-S-(CH,V<^^'' ^ .NH(CH,VCO<'^ . 

b '^b 



b 

wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein Rq is lower alkyl (C3-C8) , lower alkenyl (C3-C8) , 
5 -(CH2)p-cycloalkyl{C3-C6) when M is 0. S, NH, NCK3, and 

the moiety -M-Rd wherein Rd is selected from the 
moieties : 
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wherein w is selected from 0, S. NK, N- lower allcyKci- 
C3) NHCO-lower alkyl {C1-C3 ) , and NS02lower alkyl(Ci-C3 ) ; 
5 r"^ is selected from hydrogen, lower alkyl {C1-C3 ) , 

halogen, 0-lower alkyl {C1-C3) and CF3; r8 and r5 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3) , halogen, -NH-lower alkyl (Ci- 
C3). -N-tlower alkyl(Ci-C3)]2. -OCF3. -OH. -CN, -S-CF3. 
10 -N02. -NH2. 0-lower alkyl (C1-C3) , NHCO lower alkyl (Ci - 

C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 

is selected from hydrogen, halogen, lower alkyl (Ci- 
C3). -NK-lower alkyl (C1-C3). -N-[ lower alkyl (C1-C3 ) ] 2 . 
-0-lower alkyl (C1-C3), -N(Rb) (CH2)q-N{Rb)2; and the 
15 pharmaceutically acceptable salts thereof. 

21. A compound selected from those of the 

formula: 



30 



35 




20 

A B 

wherein Y is a bond, -CH2-, C, S. NK, K-lower alkyl 
C6). -NCO-lower alkyl (Ci-Cg) ; a-B is 

25 -(CH2)„N- and -N-(CH2V 



wherein n is an integer 1 or 2 with the proviso that 
when y is a bond, n is an integer 2; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
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selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or {C1-C3) lower alkylamino; (2) a 5- 
membered aromatic. (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N, or S; (3) a 5- 
memfaered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms; (4) a 5 -membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by {C1-C3) lower alkyl, halogen, 
or {C1-C3) lower alkoxy; 

P-^ is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from 0, S, -NH, -NCH3 and -NCOCK3; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl (C1-C3) , 

and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, {C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, {C1-C3) lower alkoxy 
and halogen; is selected from (a) moieties of the 
formulae: 
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I" 



-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 
-CHjCOAr -NCO- (CH2)„- cycl oai kyl . 



•N-SO 




•N-SOjCHj 




aP 



N-P — 0— 



2 -J 



N- 



aO 
II 

-N-^C-O-lower alkyl{C3-Cg)straight a branched, 

R, n? 

I -N-C- lower alkyl(C3-C8)straight or branchedl 
-NSOj- lower alkyl(C3-Cj)straight or branched, 

rff 

-N-C-0- lower alkenyl(C3-Cg)straight or branched, 
R, III 

I -N-C-lower alkenyl(C3-C3)straight or branched, 
-NS02-lower alkenyl(C3-C3)str eight or branched, 

wherein cycloalkyl is defined as {C3-C6) cycloalkyl, 
cyclohexenyl or cyclopencenyl; and Ra is independently 
selected from hydrogen, -CH3 or -C2H5, 
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5 



10 



O 



0 



- (CH2)q-0-lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: . 



wherein J is Ra. lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched. 
0-lower alkyl(C3-C8) branched or unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrcfuran, 
tetrahydrothicphene, and the moieties: 



15 



-N-COJ 



25 




30 




35 
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or -CH2-K' wherein K' is {C1-C3) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl (C1-C3) , CHO, (Ci-C3)lower alkoxy, -CO2- 
lower alkyl (C1-C3 ) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



heterocyclic ring moiety: 



\ 




G=F 



a 



-N-COCHAr' 



wherein is selected from halogen, (C^-Cj) 
lower alkyl, -0- lower alkyKCj-Cj), OH, 



-O-C-lower alkyl (C^-Cg), -S-lower alkyl(C,-C3), 




wherein Ra and Rb are as hereinbefore defined; 
(d) a moiecy of che formula: 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8) , lower alkenyl (C3-C8) 
- {CH2)p-cycloalkyl (C3-C6) when M is O, £, NH, NCH3, and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



N 



15 



20 



25 



30 



25 



wherein p is zero to four and M is a bond or M is 
selected from 0, s, NH, NCH3; wherein R^, r2 and Ra are 
as hereinbefore defined; 

wherein Ar* is selected from moieties cf the fcrrr.ula: 



.10 



N 



R w' 




, and 
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wherein W is selected from 0, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
5 is selected from hydrogen, lower alkyl (C1-C3 ) , 

halogen, 0-lower alkyl (C1-C3) and CF3; r8 and r9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3) , halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl (Ci-C3)]2, -OCF3, -OH, -CN, -S-CF3, 

10 -NO2, -NH2, 0-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 

C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NK-lower alkyl IC1-C3), -N- [lower alkyl (C1-C3 )] 2 , 
-0-lower alkyl(Ci-C3), -N(Rb) {CH2)q-N(Rb)2; and the 

15 pharmaceutically acceptable salts thereof. 

22. A compound selected from those cf the 

formula: 



20 



25 



30 



35 



cos 



A — B 

wherein Y is a bond, or -CH2-; A-S is 

-(CH^N- and -N-CCH^V 

wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is 2; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two subscituencs 
selected from (C1-C3) lower alkyl, halogen, amino, (Ct.- 
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C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N, or S; (3) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms; (4) a 5 -membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or {C1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the. 
group consisting of: 




25 wherein X is selected from O, -NK, -NCK3 and -NCCCK3; 

is selected from hydrogen, lower alkyl (Ci-C3 ) , -CO- 
lower alkyl (C1-C3) , 

r1 and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R^ is selected 
30 f-om hydrogen, (C1-C3) lower alkyl, {C1-C3) lower alkoxy 

and halogen; R^ is selected from (a) moieties of the 
formulae: 



5 



10 



35 
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10 



15 



R R R 

I a t a I ^ 



-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 
-CHfOAr \ -NCO- (CH^V cycl oal kyl , 



-N-SO 




-N-SO^CHj 




20 



25 



30 



35 



N-P 



aO 

II 



1 —I 



Z —I 




-N-C-O-lower alkyl(C,-CJstraight or branched, 
I II 

-N-C-lcwer alkyl(C3-Cg)straight or branched, 
-NSOj-lower alkyl(C3-C3)straight or branched, 

-N-C-O-lower alkenyl(C3-Cj)straight or branched, 
R 0 



I* -N-C-lower alkenyl(C3-Cg)straight or branched, 
-NS02-lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and F.a is independencly 
selected from hydrogen, -CH3 or -C2H5, 
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5 



-(CH,),-N<; 



•(CH,Vn, 



-(CH,),-N 




0 



10 



- (CH2)q-0-lower alkyl (C1-C3 ) , -CH2CH2OH. q is one, two. 
or three, Rb is independently selected from hydrogen, 
-CHj or -C2H5, 

(b) a moiety of the formula: 



wherein J is Ra# lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3 -C8 ) branched or unbranched, 
0-lower alkyl(C3-C8) branched or unbranched, -0- lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrcfurar.. 
tetrahydrothicphene, and the moieties: 



15 



-N-COJ 



25 




30 




35 
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or -CH2-K' wherein K' is {C1-C3) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, {C1-C3) lower alkyl, hydroxy, 
-co-lower alkyllCi-C3) , CHO, (C1-C3 ) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 
\ 




G=F 



a 



-N-COCHAr' 



c 



wherelnR^ is selected from halogen, (C^-Cj) 



lower alkyl, -0- lower alkyi (0,-03), 





-NHCCH^VN: 




b 



wherein Ra and Rfa are as hereinbefore defined; 
(d) a moiety of the formula: 



wo 96/22295 



-250- 



PCTAJS96/01472 



-M-Rd 

wherein Rq is lower alkyl {C3-C8) r lower alkenyl (C3-C8) , 
- (CH2)p-cycloalkyl (C3-C6) when M is 0, S, NH, NCH3, and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 




20 wherein p is zero to four and M is a bond or M is 

selected from 0, S, NK, NCH3; wherein R^. r2 and Ra 
as hereinbefore defined; 

wherein Ar' is selected from moieties of the fcrr.ula: 



25 



30 



35 
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wherein W is selected from 0, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ;■ 
R*^ is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, 0-lower alkyl(Ci-C3) and CF3; and R^ are 
independently selected from hydrogen, lower allcyKCi- 
C3), -S-lower alkyl{Ci-C3) , halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alky i(Ci-C3) ] 2. -OCF3, -OH. -CN, -S-CF3, 
-N02, -NH2, O-lower alkyl{Ci-C3) , NHCO lower alkyKCi- 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NK-lower alkyl (C1-C3). -N-[lower alkyl IC1-C3) 12. 
-O-lower alkyl(Ci-C3), -NCRb) {CH2lq-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

23. The compound according to Claim 1 H-[4- 
((4,5 -Dihydropyrazolo [ 3 . 4 -d] thieno ( 3 , 2 -hJ azepin- 6 ( IH ) - 
y 1 ) carbony 1 ] phenyl ] -2 -chloro-4 - f luorobenzamide . 

24. The compound according to Claim 1 ti-(4- 
[4,5 -Dihydropyrazolo [ 3 , 4 -dl thieno [ 3 , 2 -tJ azepin-6 ( IK ) - 
y 1 ) carbonyl ] phenyl ] - 5 - f luoro-2 -mechy Ibenzamide . 

25. The compound according to Claim 1 M-(4- 
[ 4 , 5 -Dihydropyrazolo [ 3 , 4 -dl thieno [ 3 , 2-h] azepin-6 ( IH ) - 

y 1 ) carbonyl 1 - 3 -chloropheny 1 ] - 5 - f luoro-2 -mechy Ibenzamide . 

26. The compound according to Claim I ll-[4- 
[(4.5 -Dihydropyrazolo [ 3 , 4 -d] thieno ( 3 , 2 -b] azepin- 6 { IK ) « 

yl) carbonyl] •3-chlorophenyl] -5-chloro-2"f luorobenzamide. 

27. A compound according to Claim 1 H"14- 
( [4 , 5-Dihydro-2-methylpyrazolo (3 , 4-^1 thieno [3 , 2-i] - 
azepin-6 (2H) -yl] carbony 1] phenyl] -2, 4 -dichlorobenzamide. 

28. A compound according to Claim 1 li-[4- 
[[4,5 -Dihydro-2 -me thylpyrazolo [ 3 , 4 -^il thieno [ 3 , 2 -fc] - 
azepin-6 (2H) carbonyl ] phenyl ) cyclohexane. 

29. A compound according to Claim 1 lI-[4- 

[ (4, 5-Dihydropyrazolo[3, 4-d] thieno[3,2-li]azepin-6 (2K) - 
y 1 ] carbonyl ] phenyl ] -2 -me thy Ibenzamide . 
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30. A confound according to Claim 1 M-[5- 
[14,5 -Dihydropyrazoolo ( 3 , 4 -d] thieno [ 3 , 2 -b] azepin- 6 ( IK 1 - 
y 1 ) carbonyl ) -2 -pyridiny 1 ] -2 -chloro-4 - f luorobenzamide . 

31. A compound according to Claim 1 il^[5- 

[ (4, 5-Dihydropyrazolo[3 , 4-^] thieno [3 , 2 -bl azepin- 5 (IK) - 
yl) carbonyl) -2-pyridinyl] -5-f luoro-2-methylbenzamide. 

32- A compoxind according to Claim 1 U-[5- 

[ (4, 5-DihydropyrazoloI3, 4-ii] thienot3 ,2-b]azepin-6 (IH) - 
y 1 ) carbonyl ] - 2 -pyridiny 1 ] -5 -chloro-2 - f luorobenzamide . 

33. A compound according to Claim 1 1I-15- 
[{4,5 -Dihydropyrazolo [3,4-^] thieno [ 3 , 2 -fc] azepin- 6 ( IK ) - 
yl) carbonyl] -2-pyridinyl] -3-f luoro-2-methylbenzamide. 

34. A compound according to Claim 1 

( (4, 5 -Dihydropyrazolo (3 , 4-^] thieno [3 , 2-I2] azepin-S { IH) - 
yl) carbonyl] -3-chloro-2-pyridinyl] -5-f luoro-2-methyl- 
benzamide. 

35. A compound according to Claim 1 lI-[5- 
[(4,5 -Dihydropyrazolo [3,4 -d] thieno [3,2 -b] azepin- 6 ( IK ) - 
yl) carbonyl] - 2-pyridinyl) -2 -chloro-6-f luorobenzamide. 

36. A compound according to Claim 1 ^-[4- 

( (4, 5 -Dihydropyrazolo [3 , A-^] thieno [3 , 2-li) azepin- 6 (IH} - 
yl) carbonyl] - 3 -phenyl] -2- (dimethylamino) pyridine- j - 
carboxaraide . 

37. A compound according to Claim 1 H-[5- 

1 (4, 5 -Dihydropyrazolo [3 , 4-ii] thieno [3 , 2 -b] azepin- 6 IIH) - 
yl) carbonyl) -2-pyridinyl] -2- (methylamino) pyridine- 3- 
carboxamide . 

38. A compound according to Claim 1 lI-[4- 
(14, 5 -Dihydropyrazolo [ 3 , 4 -d] pyrido [ 3 , 2 -fa] azepin- 6 ( IK ) - 
y 1 ) carb onyl ] phenyl ] - 5- f luoro-2 -methy Ibenzamide . 

39. A compound according to Claim 1 li-[4- 

[ (4, 5 -Dihydropyrazolo [3 ,4 -d]pyrido[3 ,2 -bl azepin- 6 (IK) - 
y 1 ) carbonyl ] - 3 - chloropheny 1 ] - 5 - f luoro - 2 -methy Ibenz amide . 

40. A compound according to Claim 1 H-[4- 

[ (4, 5 -Dihydropyrazolo [3, 4-i]pyrido[3 . 2-bJazepin-5 (IH) - 
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yl) carbonyl] -3-chlorophenyl) -2-methylpyridine-3-carbox- 
amide . 

41. A compound according to Claim 1 Ii-[5- 

[ (4 , 5-Dihydropyra2olo[3 , 4-d]pyrido [3 , 2-^] azepin-S (IK) - 
y 1 ) carbonyl ] - 2 -pyr idiny 1 ] - 5 - f luoro- 2 -me thy Ibenzamide . 

42. A compound according to Claim 1 li-(5- 

t (4, 5-Dihydropyrazolo[3, 4-d]pyrido[3 , 2-ii]a2epin-6 (IH) - 
yl) carbonyl] -2-pyridinyl] -5-chloro-2-f luorobenzamide. 

43. A compound according to Claim 1 H-t^- 

t ( 4 . 5 -Dihydropyrazolo ( 3 , 4 -^i] pyrido [ 3 . 2 -fc] azepin- 6 ( IH ) - 
y 1 ) carbonyl ) -3 -chlorophenyl ] I 1 , 1 • -biphenyl 1 -2 -carbcx- 
amide . 

44. A compound according to Claim 1 Ii-[5- 

[ (4, 5-Dihydropyrazolo [3 , 4 -fi] pyrido [3 , 2-^] azepin-6 (IH) - 
yl) carbonyl] - 2-pyridinyl] [1, 1 • -biphenyl] -2-carboxanide. 

45. A compound according to Claim 1 H-tE- 

t ( 4 , S-dihydropyrazolo 1 3 , 4 -a] pyrido 1 3 , 2-t] azepir.-6 ( IH) - 
yl) carbonyl] -2-pyridinyl] -2- (dimethylamino)pyriGin6-3- 
carboxamide . 

46. A compound according to Claim 1 H-IA- 

[ ( 4 , 5 -Dihydrcpyrazo lo 1 3 , 4 -ji] pyrido [2 , 3 -i] azepin- 6 ( IH ) - 
yl) carbonyl] -phenyl] -5- fluoro-2-methy Ibenzamide. 

47. A compound according to ClaiT. 1 U-(4- 

[ ( 4 , 5 -Dihydropyrazolo ( 3 , 4 -d] pyrido [ 2 , 3 -b] azepin- 6 ( IK) - 
yl) carbonyl] -3-chlorophenyl] -5-f luoro-2-methylben2air.iGe. 

48. A compound according to Claim 1 ^-[5- 

[ (4 , 5 -Dihydropyrazolo [3 , 4-^] pyrido ( 2 , 3 -JiJ azepin-6 ( IH) - 
yl) carbonyl] -2-pyridinyl] -5 -fluoro-2-methy Ibenzamide . 

49. A compound according to Claim 1 iI-[5- 

[ (4,5-Dihydropyrazolo[3, 4-d]pyrido[2,3-b]azepin-6 (IH)- 
yl) carbonyl] -2-pyridinyl] -2- (dimethylamino)pyridine-3- 
carboxamide , 

50. A compound according to Claim 1 i;-[4- 

t (4 , 5 -Dihydropyrazolo [3 , 4-ii]yrido [2 , azepin- € (IH; - 
yl) carbonyl) -3-chlorophenyl) -2-chloropyricin6-3-car- 
boxamide. 
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51. A compound according to Claim 1 ii-[4- 

[ ( 4 , 10 -Dihydro-SH-pyrido ( 3 , 2 -fc] chieno [ 2 . 3 azepin-S- 
yDcarbonyl] -3-chlorophenyl) ] -5-f luoro-2-methyl- 
benzamide . 

52. A compoiind according to Claim 1 li-[4- 

[ (4 , 10-Dihydro-5H-pyrido [3 , 2-^] thieno [2 , 3-£] azepin-S- 
yl) carbonyllphenyl] -2- {dimethylamino)pyridine-3-carbox 
amide . 

53. A compound according to Claim 1 li-[5- 

( ( 4 . 10-Dihydro-5H-pyrido ( 3 , 2-h] thieno [2 , 3 -£] azepin-5- 
yllcarbonyl] -2-pyridinyl] -5-f luoro-2-methylbenzamide. 

54. A compound according to Claim 1 ^-[4- 

t (6, 10-Dihydro-5E-pyrido[3 ,2-b] thieno[3 , 2-^) azepin-S- 
yDcarhonyl] -3-chlorophenyl) -5-fluoro-2-mechylber.2a.T.ic 

55. A compound according to Claim 1 il-[4- 

[ ( 6 , 10 -Dihydro-5£-pyrido [ 3 , 2 -b] thieno [ 3 , 2 -£) azepin-S • 
yDcarbonyl] phenyl] -2- ( dime thyl amino) pyridine- 3 -carbox 
amide . 

56. A compound according to Claim 1 ^-[5- 

t ( 6 , 1 0 -Dihy dro - 5li-pyr ido [3,2-^1 thieno [ 3 , 2 -^] a z ep in - 5 - 
yDcarbonyl] -2-pyridinyl] -5-fluoro-2-methylbenzamiGe. 

57. A compound according to Claim 1 ll-[4- 
[(6,7 -Dihydro-SH-pyrido [3,2 -b] thieno [2,3 -a) azepin- 5 - 
y 1 ) carbony 1 ] phenyl ] - 5 - f luoro- 2 -methy Ibenzamide . 

58. A pharmaceutical composition useful for 
treating diseases characterized by excess renal 
reabsorption of water as well as congestive heart 
failure, liver cirrhosis, nephrotic syndrome, central 
nervous system injuries, lung disease and hyponatre.T;ia 
in a mammal comprising a suitable pharmaceutical carri 
and an effective amount of a compound of Claim 1. 

59. A method of ■ treating diseases 
characterized by excess renal reabsorption of water as 
characterized by excess renal reabsorption of water as 
well as congestive heart failure, liver cirrhosis, 
nephrotic syndrome, central nervous system injuries, 
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lung disease and hyponatremia in a mammal comprising 
administering a compound of Claim 1 to said mammal in an 
amount effective to alleviate the disease. 

60. A process for preparing a compound of the 

formula: 



wherein Y is a bond or a moiety selected from -(CH2)-. 
-CHOK, -CHO-lower alkyl (Ci-C6)-, -CH-S-lower al)cyl(Ci- 
C6), -CHNK2, -CHN-lower alkyl{Ci-C6) . -C[M-lower 
alkyl(Ci-C6) ]2. 



-CHOCO-lower alicyl (Ci-Cg) , -CHNH(CH2)inNK2; -CHNK{CH2)Tn 
-NK-lower alkyl(Ci-C6) , -CKNH(CH2)m-N[ lower alkyl (Ci- 
C6)]2; -CHNK(CH2)in-S-lower allcyl(Ci-C6) , -CKNK(CH2)ni-0- 
lower alkyl (Ci-Ce) * 



S, O, -NH, -N-lower alkyl (Ci-Ce ) , -NCO-lower alkyKCi- 
C6). m is an integer of 2 to 6; 
A-B is a moiety selected from 







loweralkyi (C^-Cg) 



.{CH,)N. 



and -N-CCH^V 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; 
and the moiety: 
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represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substitutents selected from 
(C1-C3I lower alkyl, halogen, amino, {C1-C3) lower alkoxy 
or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from 0, or £; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3)lower alkoxy or (Ci-C3)lower alkylamino; (2)' a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N or S; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or fCi-C3) lower alkoxy; 

r3 is -COAT, wherein Ar is a moiety selected from the 
group consisting of: 



15 




35 
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10 




wherein X is selected from 0, S, -NH, -NCK3 and -NCOCH3; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl(Ci-C3) , 

and B? are selected from hydrogen. (C1-C3) lower 
alkyl. (C1-C3) lower alkoxy and halogen; R- is selected 
from hydrogen, (Ci-C3)lower alkyl, (C1-C3) lower alkoxy 
and halogen; R^ is selected from (a) moieties of the 
formulae: 



25 



30 



35 
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R K K R K 

r I I r r 

-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 



•CHjCOAr -NCO- (CHj)^- cycl oal kyl . 



10 



IS 



-N-SO 




-N-SOjCH^ 



20 



25 



JO 



35 



N 




aP 



aw 

I 11 

•N-C-O- lower alkyKC.-CJstraight or branched, 
R 0 



-N-C- lower alkyl(C3-Cg)straight or branched, 
-NSOj- lower alkyl(C3-Cj)straight or branched, 

-N-C-O- lower alkenyl(C3-Cj)straight or branched, 
R,0 
R III 

1^ -N-C- lower alkenyl(C3-C3)straight or branched, 
-NSOj- lower alkenyl(C3-C3)straiglTt or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl; and Ra is independently 
selected from hydrogen. -CH3 or -C2H5, 
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-«:h,),-n< ' 



-(Of A- o 



10 



O 



0 



- (CH2)q-0-lower alkyl (C1-C3 ) , -CH2CH2OK, q is one. two, 
or chree, Rb is independently selected from hydrogen. 
-CH3 or -C2H5, 

(b) a moiety of the formula; 



wherein J is Ra, lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or uncrenched. 
0-lower alkyl (C3-C8) branched or unbranched, -C-lower 
alkenyl (C3-C8) branched or uiibranched, tetrahydrsfuran, 
tetrahydrothiophene, and the moieties: 



15 



-N-COJ 



25 
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or -CH2-K' wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl(Ci-C3) , CKO. (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 
\ 




E 



/ 



G=F 



-N-COCHAr 



20 



R 



c 



whereinRJs select edfrom halogen, (C^-Cj) 
lower alkyi, -0- lower alkyKC^-Cj), OH, 



25 



0 



-O-C-lower alkyI (0,-03), -S-lower alkyKC^-Cj), 



30 





-NH(CH,) -N: 




-0-(CH2)2N^ 



b 



35 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiecy of Che formula: 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8) . lower alkenyl (C3-C8 ) , 
- (CH2)p-cycloalkyl(C3-C6) when M is 0, S, NH, NCH3 , and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




20 wherein p is zero to four and M is a bond or M is 

selected from O, £, NK, NCH3; wherein R^. ?2 and Ra are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 
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wherein W is selected from 0, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alJcyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
2 r"^ is selected from hydrogen, lower alkyl {C1-C3 ) , 

halogen, 0-lower alkyl(Ci-C3) and CF3; and R^ are 
independently selected from hydrogen, lower alkyKci- 
C3), -s-lower alkyl (C1-C3) , halogen, -NH-lower alkyKCi- 
C3), -N- [ lower alkyl{Ci-C3) 12/ -OCF3. -OH. -CN, -S-CF3, 
-NO2, -NH2. 0-lower alkyl (C1-C3 ) , NHCO lower alkyKCi- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl IC1-C3), -N- [lower alkyl {C1-C3) ] 2. 
-0-lower alkyl(Ci-C3), -N(Rb) (CK2) -N{Rb) 2; which 
comprises reacting a compound of the formula: 



15 



20 I 

wherein A-B is 



(CH^VN- and -N-CCH^^ 
n H 



25 with a compound of the formula: 

0 



Ar-C-Q 

wherein Q is a halogen or an activating group, which 
results from conversion of an aryl carboxylic acid tc a 
mixed anhydride or from activation with a peptide 
coupling reagent, to give compounds of the Formula I. 
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